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THE   SCIENCE  OF   RAILWAYS. 


With  this  volume  I  bring  my  account  of  rail- 
roads to  a  close.  The  subject  is  a  great  one  and 
covers,  incidentally,  the  science  of  political  econ- 
omy, the  ethics  of  business  and  the  methods,  hab- 
its and  morals  of  men.  Economic  questions  that 
enter  into  the  calculations  of  traders,  merchants 
and  manufacturers,  and  the  principles  that  gov- 
ern those  who  employ  and  manage  men,  form  a 
most  important  part  of  it. 

Naturally,  in  my  books,  practical  questions  that 
concern  the  operations  of  railroads  take  prece- 
dence of  all  others. 

But  those  who  would  comprehend  the  subject 
in  its  entirety  must  understand  the  principles  of 
political  economy  that  permeate  it  throughout 
as  well  as  more  practical  details.  For  this  reason 
I  have  given  the  former  such  space  as  I  have 
been  able. 

Railroads  are  affected  in  their  operations  by 
natural  laws — physical,  nfora]  and  intellectual. 
Each  is  a  potent  factor.  In  their  solution  those 
who  own  railroads,  those  who  manage  them, 
those  who  work  for  them  and  those  who  patron- 
ize them  are  concerned. 
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Each  day  it  becomes  more  and  more  apparent 
that  the  greater  the  wisdom  exercised  in  govern- 
ing railroads,  the  greater  success  they  achieve; 
the  less  friction  there  is  between  owners,  em- 
ployes and  patrons;  the  more  profitable  railway 
property  is;  the  more  contented  and  happy  em- 
ployes are;  the  better  the  public  is  served,  the 
more  friendly  it  is.  Everything  that  contributes 
to  this  end  serves  a  good  purpose.  Books  are 
as  valuable  here  as  in  the  practice  of  medicine, 
law,  government,  the  art  of  war,  or  other  sub- 
jects that  are  too  great  to  be  comprehended  by 
one  man. 

If  in  my  writings  I  express  anywhere  opinions 
unfavorable  to  existing  methods  it  is  not  neces- 
sarily because  I  believe  them  to  be  wrong  in 
practice.  Managers  of  railroads  are  the  creatures 
of  circumstances.  Railway  corporations,  like  gov- 
ernments, are  compelled  to  accept  for  the  moment 
situations  as  they  find  them  and  adapt  themselves 
thereto  with  the  best  grace  possible.  However 
high  their  aim,  present  methods  must  conform 
to  what  is  practicable.  With  greater  knowledge 
and  better  resources  the  high  purposes  of  to- 
day that  are  merely  speculative  may  become 
realities. 

Many  portions  of  my  books  are  devoted  to  spe- 
cific details;  to  recounting  particular  methods  of 
administration.  In  being  minute  I  have  erred,  if 
I  have  erred  at  all,  on  the  safe  side,  for  while  the 
views  of  particular  men  may  not  be  accepted 
unqualifiedly  by  others,  they  are  none  the  less 
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valuable.  In  this  as  in  other  things,  what  we 
read  is,  as  I  have  before  had  occasion  to  remark, 
very  often  more  valuable  for  the  ideas  it  suggests 
than  the  thoughts  directly  conveyed.  Where  so 
many  things  have  to  be  considered,  as  in  rail- 
roads, before  it  is  safe  to  act,  the  more  extended 
our  horizon,  the  greater  our  knowledge,  the  safer 
guides  we  make.  Hence  the  value  of  experience, 
observation,  treatises,  descriptive  books,  etc. 

In  regard  to  the  foregoing  eleven  volumes, 
other  men,  I  must  believe,  have,  each  in  his 
particular  place,  given  many  of  the  subjects  dis- 
cussed more  attention  than  I.  Of  their  methods, 
so  far  as  I  have  been  able  to  gather  them,  I  have 
been  an  attentive  student  all  my  life.  From 
them  I  have  sought  to  learn.  I  have  nothing  to 
say,  it  is  probable,  in  regard  to  their  several  lines 
of  thought,  that  will  greatly  interest  them.  On 
other  subjects  I  hope  it  may  be  different.  Those 
I  write  for,  however,  are  that  great  class,  growing 
greater  each  day,  whose  knowledge  of  railway 
operations  is  necessarily  circumscribed  and  whose 
opportunities  for  learning  are  limited.  To  these 
I  hope  my  books  will  be  something  more  than  an 
exposition  of  well  known  facts  or  possible  event- 
ualities. They  will  open  up  to  them  many  com- 
plex and  interesting  questions  that  enter  into  the 
origin,  working  and  destiny  of  railroads,  which 
would  otherwise  forever  remain  a  sealed  book, 
and  without  a  knowledge  of  which  their  pros- 
pects in  life  would  be  much  restricted  and  their 
usefulness  greatly  lessened. 
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No  business  interest  is  so  divergent  as  that  of 
a  railway.  The  corporation  itself  is  perpetual. 
It  is  the  creature  of  circumstances.  It  serves 
all  alike.  It  is  a  repository  of  great  and  varied 
trusts.  It  is  at  once  a  manufacturer  and  trader. 
It  employs  myriads  of  men.  Its  duties  are  com- 
plex, its  responsibilities  manifold.  In  its  propri- 
etorship it  possesses  the  conservatism  and  high 
constructive  qualities  necessary  to  the  accumu- 
lation and  retention  of  property.  Herein  it  is 
fortunate,  for  men  of  this  class  are  the  natural 
rulers  of  the  world  and  the  highest  and  best 
friends  of  those  who  do  not  possess  their  peculiar 
attributes.  It  was  through  their  combinations 
that  men  first  achieved  freedom  and  the  com- 
forts of  life.  These  highly  desirable  acquisitions 
cannot  be  preserved  without  their  assistance  and 
guidance. 

In  considering  the  affairs  of  railways,  every 
interest  must  be  remembered,  that  of  owner, 
patron,  officer  and  employe.  All  their  rights, 
ambitions,  projects,  prejudices,  habits,  weak- 
nesses and  ignorances  must  be  severally  weighed 
and  considered.  Not  to  do  so  would  be  to  jeop- 
ardize, certainly  to  weaken,  the  whole  structure. 
For  these  reasons  the  philosophy  of  the  subject, 
quite  as  much  as  its  practical  details,  finds  a 
place  in  the  accompanying  volumes.  The  theme 
is  the  most  important  of  our  day,  and  may  truly 
be  called  Scientific.  I  regret  my  inability  to  do 
it  greater  justice. 
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In  concluding  these  volumes,  upon  which  I 
have  been  engaged  so  long,  I  wish  to  dedicate 
them,  however  unworthy,  to  the  officers  and  em- 
ployes of  the  railroad  corporation  with  which  I 
have  been  connected  during  the  whole  of  my 
business  life,  now  over  forty  years.  This  asso- 
ciation has  bred  in  me  far  deeper  sympathies 
than  those  of  a  business  character  merely.  In  the 
long  years  that  have  passed  officers  and  em- 
ployes have  become  brothers,  and  the  property 
itself  has  become  imbued  with  life. 

MARSHALL  M.  KIRKMAN. 

Chicago,  April,  1898. 
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INTRODUCTION. 

This  volume  is  devoted  to  a  classification  and. 
codification  of  all  the  information  contained  in 
the  work  "THE  SCIENCE  OF  RAILWAYS."  While 
necessarily  dry  and  uninviting  considered  by 
itself,  it  represents  arduous  and  long  continued 
labor  and,  taken  in  connection  with  the  eleven 
volumes  preceding,  it  may  be  said  to  complete 
the  work  on  Railroad  Transportation.  This  vol- 
ume is  at  once  an  Index  and  an  Encyclopedia:  a 
key  to  the  door  of  railway  knowledge.  By  its 
aid  the  student  may  pick  out  from  the  woven 
fabric  the  particular  thread  he  seeks  and  follow 
all  its  devious  windings  through  the  different 
divisions  of  the  railway  service  with  which  it  is 
connected  and  thus  obtain  a  complete  view  of 
every  subject,  no  matter  how  trivial  it  may  seem. 
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[EXPLANATORY  NOTE. — In  consulting  this  general  index  the  reader  will 
note  that  following  each  subject  are  Roman  numerals;  these  refer  to  the  par- 
ticular volume  of  the  series  to  which  reference  is  made:  the  Arabic  figures 
following  denote  the  page.  Thus  an  item  as  follows; 

Accidents 1,267;    11,250;   V,  570;    IX,  127:    XI,  67 

would  mean  that  the  subject  of  Accidents  is  referred  to  in  Volume  I,  at  page 
267;  Volume  II,  at  page  250;  Volume  V,  at  page  570;  Volume  IX,  at  page  127; 
Volume  XI,  at  page  67.] 
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"     Rest— Illustration,  Plate  II I,  116-117 

"     Rocker 1,90,    94 

Arms,  Manufacture  of 1,  131 

"      Striker— Illustration,  Plate  II.. 1.116-117 

"      Use  of— for  Signals IV,  264 

Armature I,  400, 401, 405-408,  410,  411,  426,  435,  456-458 

"         Access  to I,  471 

Coils I,  472,  473 

"      for  Railway  Motor— Illustration I,  411 

Complete— Illustration 1,  414 

"          Core,  1.500  Kilowatt  Generator— Illustration I,  393 

"  Disc — Showing  Slots,  Diagram  of  Commutator  and 
One  Coil  in  Place  Connected  to  the  Commu- 
tator— Illustration I.  414 

Mounting  the I,  471 

of  Engine  Type  Railway  Generator.  Showing 
Winding  Connected  to  Commutator — Illus- 
tration  I,  458 

"  Railway  Motor — Illustration* I,  413 

Railway  Generator— Winding  a— Illustration..  .1,  404 
Rotary"  Transformer,  400  Kilowatt—  Illustra- 
tion  I,  425 
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Armature,  Surface-Wound I,  473 

Toothed I,  473 

Weight  of I,  469 

Wires I,  410 

with  Coils  in  Place— Illustration I,  413 

Armies,  of  Corporations IX,    12 

Armenia— Its  Primitive  Associations  and  Means  of  Car- 
riage  XI,  316-327 

Primitive  Carriage  in— Illustrations XI,  316-317 

Armored  Air  Brake  Hose— Illustration,  Plate  II I,  116-117 

Signal  Hose— Illustration,  Plate  II I,  116-117 

Army  Life,  Discipline  of II,    19 

The  Railway II,    13 

"          "        —Action  of II,    13 

«          «        —Freedom  in II,    13 

"        —Obedience  in II,    13 

—Organization  of II,    13 

"          "        — Purpose  of II,    13 

United  States II,  120,  121 

—Purchase  and  Care  of  Material  in .  .II,  270 

Articles.  Damaged — Provision  for  Storing I,  272 

"        Manufactured  by  a  Company,  Charging. .  .VII,  321-324 

"  Articles  Manufactured  by  the  Company  " VII,  324 

Articles,  Number  of— Used  by  Railways VII.  207-215 

of  Common  Use,  Care  of VII.  292 

Old— Return  of VII.  259-262 

—Railways  Manufacture VII,  126.  129 

Artificial  Limbs 1 1,  232 

Arrangement  of  Railroad  Shops  and  Roundhouses J,  230 

"  Shop  Labor I,  283 

"   Shops I,  283 

"        "      andShopWork 1.288 

Aryans I,  159,160;  XI.  10,  54-57,  61-03,    75 

Perfection  of  Carriage  Among XI,    47 

Vehicles  of XI.    53 

Wheels  Made  by IV.  188 

Ashbel  Welch  Rail,  A.  D.  1866— Illustrations Ill,  279-281 

Ashes,  Air  Hoists  for  Handling I,  246 

u      Disposition  of 1,246 

Handling I.  259 

Ashley, O.  D II.    95 

AshPan 1,96.246 

"  —Illustration,  Plate  I I.  58-59,     60 

"    Damper  Handle—  Illustration,  Plate  I I,  58-59 

"    Dampers I,    69 

Pans,  Cleaning IV    427 

Pit— Illustration,  Plate  II I,  116-117 

"   Bottom— Illustration,  Plate  II 1,116-117 

'     Door—  Illustration,  Plate  II 1, 116-117 

"     Handle— Illustration,  Plate  II 1, 116-117 
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Asia I,  217 

**      Central XI,    54 

"       —Use  of  Portable  Railroads  in I,  223 

Asphaltum,  Use  of— by  Railways VII,  213 

Aspirations  of  Railwa'y  Employes II,    63 

Ass,  Ancient  Use  of— as  a  Carrier XI.  109 

Assets,  Custody  of II,  186 

"       Description  of X,  183 

—What  They  Consist  of X,    62 

Asshurbanipal XI,  103 

Assistance  Funds,  Italian X,  349,  350 

Assistant  General  Superintendent,  Scope  of II,  174,  175 

Association.  American  Railway 

IV,  76,276,327,341,498,499;  VI,    65 

Car  Accountants1 VI,    57 

General  Ticket  Agents' V,    79 

Master  Mechanics' I,    64 

of  American  Railway  Accounting  Officers,  II,  278; 

V,  13,  550 ;  VI,  92, 125 ;  VI 1 ,  348, 458, 465, 467,  535 

"  General  Baggage  Agents V,  488,  491 

Southern  Railway  and   Steamship — Demurrage 

Rules  of VI,  337,  338 

Associations,  Advocates  of I,  225.  226 

Artificial— of  Labor II,    35 

Benefits  of I,  229 

Car  Service VI,  57,    58 

for  Inspecting  and  Weighing  Goods VI.    24 

Growth  of — Among  Railway  Employes II,     59 

Labor II,  32,  33,  36,  59.     60 

of  Officers  and  Employes I,  225 

Protective " II.    95 

Railway II.  108 

Assyrian  Chariot  Wheel.  600  B.  C.— Illustration IV,  190 

Assyrians,  Wheels  of... IV,  193,  194 

Astigmatism IV,  225 

Atchison.  Topeka  &  Santa  Fe  Railroad Ill,  361 

Atkinson,  Edward III.    35 

"Atlantic  Type"  Locomotive,  Baldwin— Illus tration I,  143 

"Atlas"  Locomotive,  1834 , I.    31 

Atmosphere,  Resistance  of IV,  97,    98 

Atmospheric  Engines Ill,  120 

Pressure,  Application  of  Air  at I.  292 

Atomizer I.  104 

Attendants,  Expenses  for II,  232 

Attorney II.  138 

Attorneys,  Staff  of 11.  226 

Audible  Signals   IV,  272    273 

Audit  Office,  Goods  and  Mineral— English VI,  329-331 

Auditor 11,139.  285 

English II,  274,  275 
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Auditor,  Freight II,  139;  X,    67 

—Duties  of VI,  109 

—Meaning  of  the  Term II,  291 

of  Disbursements II,  139 

u  Passenger  Accounts V,      v 

"  the  Treasury II,  292 

Public— English II,  275 

Ticket II,  139;  V,  81 ;  X,    67 

«     —Duties  of 11,258 

Auditors,  Freight— Relief  Vouchers  Made  by IX,  371,  372 

General  Traveling— Duties  of IX,  276,  277 

Railway— English X,  23,    24 

Ticket— Relief  Vouchers  Made  by IX.  372 

Traveling IX,  271-292 

"         —Authority  of VI,  316 

—Communications  of IX,  222,  223 

"        —Co-operation  of IX,  240,  241,  247 

—Duties  of VII,  433;  IX,  37, 

42,  43,  54,  56,  57,  61,  62,  68,  77,  86,  90 
93,  99,  116,  120-123,  125, 127, 133, 136, 
143, 144, 146, 147, 152, 153, 166, 168, 173, 
186, 190, 191, 195, 197,  200-204, 211,  224. 
225, 236-240,  246,  251,  253-261,  271-292,  432 

—Examinations  of IX,  284-286 

—Influence  of IX,  223,  224 

—Qualifications  of IX,  147,  148 

—Reports  of IX,  277-283,  287,  288 

—Their  Duty  in  Regard  to  Old  Papers. . 

VII,  142 

Australasia— Its  Primitive  Associations  and  Means  of  Car- 
riage   XI,  347-352 

"          Primitive  Carriage  in— Illustrations XI,  342-352 

Australia,  Baggage  Allowed  in V,  290 

Government  Management  in  VIII,  240 

Status  of  Railways  in VIII,  331 

Aus  ria,  Baggage  Allowed  in V,  289 

in •. V,  285 

Storage  Charges  in V,  425,  426 

Coaches  in I,  203 

Method  of  Handling  Baggage  in V,  '385 

Passenger  Service  in V,  223-229 

Responsibility  for  Baggage  in V,  312,  313 

Status  of  Railways  in Ill,  49,  50;  VIII,  338 

Use  of  Metal  Ties  in 111,378,  379 

Vestibule  Car  in I,  204 

Austria-Hungary— Its  Primitive  Associations  and  Means  of 

Carriage.'    XI,  437-440 

Primitive  Carriage  in— Illustrations 

XI,  437-440 
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Austrian  Box  Car  for  Transportation  of  Glass— Illustration 

1,  185 

Car— Illustration I,  155 

"  for  Creosoting  or  Impregnating  Wood— Illua- 

,  197 
,  165 


tration.. 


Liquids — Illustration. 


Compartment  Sleeping  Car — Illustration I,  226 

Excess  Baggage  Way  Bills V,  493 


Goods  Car — Illustration 
Horse  Car — Illustration. 

Imperial  Saloon  Car— Illustration 

Train  Engine.  Tender  of— Illustration. . 


Locomotive— Illustration 1, 117, 135,  137 

Postal  Car — Illustration.. 


"       Interior  View  of— Illustration. 


,  184 
,  195 
,  220 
,  118 


,  207 
.  208 

Au    ro-Hungary,  Heating  Cars  in V,  234,  235 

Au     or— An  Executive  Railway  Officer II,      v 

Early  Railway  Experience  of  the IV,  436 

First  Books  of  the V,    iv 

Writings  of  the VII,  15-17 

Author's  Previous  Books,  Shortcomings  of II,    vi 

Authors,  Railway  Men  as  II,  vii 

Authority,  Concentration  of I,  284 

"          Concurrent II,  125 

Division  of 11,113,294 

"          Exercise  of II,  193 

Autocracy  in  Corporate  Government II,  132,  148 

Autocratic  Government .II,  124, 134 ;  XI,    43 

Automatic  Air  Brake,  Explanation  of  a  Popular  Form  of .  .1,  538 

"    Brakes I,  300,  334-336 

"    Sanding  Appliances I,  313 

Bellringer I,    58 

Block  Signals— Illust rations IV,  502-504 

System IV,  276-290 

Brake  Freight  Car  Equipment — Illustration.  „.  .1,  541 

"     Locomotive  Equipment — Illustration  . .  .1,  539 

u  "     Passenger  Car  Equipment— Illustration..],  540 

u     Plain I,  325 

"     System I,  336 

Brakes 1,308,309;  IV,  15, 114,  115 

"        Application  of— to  Long  Trains  of  ( 'ars 

1,309,  310 

Coupler I,  204;  IV,  15, 117-120 

—Illustrations I,  60,  176 

"       Air  Brake I,  308 

Electric  Block  Signals— Illustrations. IV,  280,  282-285 

"     System IV,  279-301 

Feeds I,  259 

Governor I,  485 

Graduated  Relief  Valve I,  312,  313 
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Automatic  Regulator  ...................................  IV,  164 

Relief  Valve  ............  ...................  1,310 

Safety  Switch  Stand—  Illustration  ...........  Ill,  336 

Signals  ......................................  IV,    15 

Slack  Adjusters  ...........................  1,361,  362 

Switches  ....................................  IV,    15 

Triple  Valve,  Plain—  Illustration  ...............  I,  325 

Vacuum  Brake  ................................  I,  292 

Whistles  .....................................  I.  112 

Auxiliary  Compression  Beam  Brace—  Illustration,  Plate  II 

................................  1,116-117 

Reservoir  .......  I,  306-308,  324,  325,  335,  336,  356-361 

TJh,*tratinns  $  Plate  J/<  *'  U6-117,  540,  541 
—Illustrations,  j  plat&  m  .........  j  170_m 

«  «         Band—  Illustration,  Plate  II  .......  1,  116-117 

"  u         Beams—  Illustration,  Plate  II  ......  1,  116-117 

Charging  .............................  1,371 

"  "         for  Driver  Brakes—  Illustration  ........  I,  539 

"  "         Pressure,  Reduction  of  ................  1,368 

Ratio  of—  to  Brake  Cylinder—  Illustra- 
tions .........................  1,357-359 

"  "         Release  Valve—  Illustration,  Plate  ///, 

..............................  1,170-171 

"          Reservoir  s,  Drain  ing  ..........................  1,332 

Exhausting  Pressure  from  ..........  I,  377 

Recharging  ........................  I,  327 

Avoiding  Over-Reductions  —  Instructions  to  Engineers.  ...  I,  368 

Awards  ......................    ...  II,  29-31;  III,  324,  325 


and  Wheel,  The  First  Form  of—  Illustration  ........  IV,  188 

Boxes,  Construction  of  .............................  IV,  210 

Collar—  Illustration,  Plate  HI  ...................  1,  170-171 

"       Truck—  Illustration  ..........................  I,     65 

Driving—  Illustrat  ion,  Plate  1  ....................  1,58-59 

Dust  Guard  Seat—  Illustration,  Plat?  Ill  ........  1,  170-171 

Engine  Truck—  Illustration,  Plate  I  ...............  I,  58-59 

Journal—  Illustration,  Plate  III  ................  1,  170-171 

Bearing—  Illustration,  Plate  HI  ........  1,  170-171 

Safety  Bearing—  Illustration,  Plate  II  ..........  1,116-117 

"        Strap—  Illustration,  Plate  II  .............  1,  116-117 

Wheel  Seat—  Illustration,  Plate  III  ..............  1,  170-171 

A  les  ...............................................  1,213.293 

—Illustration  ......................................  I,    60 

Car  ...........................................  IV,  186-223 

u  —Manufacture  of  ..........................  IV,  221,  222 

Cost  of  ..........................................  Ill,  403 

Defective  .......................................  Ill,  430 

Driver—  Weight  Phu-ed  on  ..........................  I,    64 

Driving—  Manufacture  of  ....................  IV,  222,  223 
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Babbit  Metal.    (See  also  "Brasses'") 

"       Care  of : . .  VII,  134-138 

u       Inspection  of VII,  134-138 

"       Lossof VII,  la? 

"       Use  of VII,  13 4-138 

"•    '"  —by  Railways VII,  209 

Babylon XI,  125,  129 

Babylonia,  Ancient XI.    99 

Babylonians,  The XI,  126, 127, 130-132 

Back  Band— Illustration,  Plate  II 1,116-117 

Cylinder  Head— Illustration,  Plate  I I,  58-59 

Gravity  Bar— Illustration,  Plate  II 1, 116-117 

of  Seat—  Illustration,  Plate  II. 1, 116-117 

Up  Eccentric—  III ustra  tion,  Plate  I I,  58-59 

"  "          Connection— Illustra tion,  Plate  I 1,58-59 

"          Rod — Illustration,  Plate  I I,  58-59 

44  "          Strap— Illustration,  Plate  I I,  58-59 

Baffle-Plate I,    54 

Bagdad,  Means  of  Conveyance  in XI,  153 

Baggage II.  2-9;  V,  275-514 

Access  to V,  329,  330.  433 

Accidents  to V,  327.  328 

Accounts.  Auditing— by  Traveling  Auditors. .  .IX.  286 

"         Advances  on IX,    88 

"         Agents,  Accounts  of— Rules  Governing V.  506-514 

Miscellaneous  Instructions  to V,  443-445 

"         and   Buffet  Smoking  Car,    American    Standard — 

Illustration I,  211 

"    Compartment  Passenger  Car,  Victoria — Illus- 
tration  I.  210 

"         Anxiety  of  Passengers  Concerning  Their V,  415-417 

14         Articles  Constituting V,  283,  284 

Bad  Order V,335.  336.  444 

Billing V,  317-352 

"*      — European  Methods 

V,  56-58,  369-376.  492,  493 

"      Through— in  Europe V.  386.  387 

"         Blanks .V.  409 

Bulky V.  324 

"          Business,  Beginnings  of XI.  151 

Cost  of  Doing  V,  353 

"         Car,  American  Standard— Illustration I,  209 
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perial 'fniu—Ilfaatratio* I.  211 

u      the— and  its  Associations Y,  396-403 

Cars .- I,  183.  198 

Care  of  Y,  329-333 

Caring  for V,    n2 

Carriage  of— in  Great  Britain I,  171 

Changing  Destination  of V.  400 

Checking V.  52,  436-439,  494 

— American  System  of    Y,  377-383 

—Inconvenience  of,  to  Passengers.  Y.  347-350 

"          —in  United  States Y,  53-56 
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Checks V.  53-54 

—Care  of Y,  436-439 

u     •  —Cost  of V,  378 

—Exchange  of Y,  333 
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"      —Rules  Governing. V,  503,  504 

—Metal V,  55,  57,    58 

"      —Merits  of V,  375 
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Mismatching V,  331-333 
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Auditors'.. V.  473,  477 
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Damaged— Claims  for Y,  337,  340 
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Definition  of V,  277,  278 
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Delivering V,    52 

Delivery  of — by  Train  Baggagemen Y,  447-449 

Department,  Attaches  of V,  390,  391 

Duties  of V,  295 

Experiences  of V,  339 

Interest  of  Public  in V,  353 

Officials  of V,  525 

Operations  of— How  Governed V,  353 

Rules  Governing V,  431-453 

Depositories V,  427-430 

Dispatching— American  System  of V.  377-383 

—European        "        " Y,  369-376 

—Facilities  for V,  353-368 

Estray V,    62 
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Baggage,  Estray— Tracing  for V,  342-346 

Excess    (See  also  "Excess  Baggage.") . .  V,  371,  442,  443 

*     •   —Billing V,  478-493,  495 

—Charges  for :V,  62,    63 

"  "        — Devices  of  Passengers  to  Escape  Charges 

for    V,  460,  461 
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—Receiving V,  502,  503 

—Rules  Governing V,  494-505 

"         Extra— Charges  for IX,    62 

Facilities  for V,  323,  324 

Forms,  Explanation  of V,  491-493 

Forwarding V,  52,  347-352 

Found V,  434 

Franks V,  466, 467,  495 

"          Free  Transportation  of V,  305 

Handling V,  59,  80,  323-328 

-"  "         —American  System  of V,  357-360 
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"    —Claims  for V,  337,  340 
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Meaning  of  the  Term V,  227,  228 
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Protection  of V,  329,  330 

Provision  for V,  323,  324 
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Quantity  Carried  by  Passengers . .  V,  450 
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Number  of 


Size  of. 
Wagon-Top  of 


Boilers I,  25  ,259 

52 
74 
255 
247 
247 


Early  Locomotive . 
Locomotive — Construction  of. 
Shop 


248 


71 

G8 
75 
70 

249 

286 

285 

97 

261 

73 

73 

75 


Spring—  Illustration,  Plate  II  . 


Cap—  Illustration,  Plate  II.... 
Seat—  Illustration,  Plate  II  .  . 


Boilermakers 

Boilerwashers 

Bolster,  Body—  Illustration,  Plate  II 1, 116-117 

False 1,172 

116-117 
116-117 
116-117 
116-117 
170-171 
..I,  210 
..I,  213 
170-171 
170-171 
116-117 
116-117 
170-171 
116-117 


T  ^^.-Illustrations, 


Bolsters,  Body 
Truck 

Bolt,  Carline  Strap—  Illustration,  Plate  III.  . 
"     Column—  Illustration,  Plate  III.  . 


Eye— Check  Chain— Illustration,  Plate,  II 

Gravity  Bar  Fulcrum— Illustration,  Plate  II. .... 
Journal  Box— Illustration.  Plate  III... 


Cover— Illustration,  Plate  II. 


King— Illustration,  Plate  III. 


,170-171 
Track— Illustration HI,  323 
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Bolt  Wedge— Illustration,  Plate  I I,  58-59 

Bolts . 1,75,  272;  III,  285 

"      Cost  of HI,  403 

"      Fang m* 197'  198 

"      Interlocking III.  330 

"      Radial  Stay— Illustration,  Plate  I I,  58-59 

"      Stay ' I,    75 

"     —Illustrations,  Plate  I I,  58-59,  98 

«    —Drilling  Out  and  Replacing I,  243 

"      Strap— Illustration,  Plate  II 1, 116-117 

Bonded  Debt— A  Basis  for  Taxation Ill,  446 

Bondholders  111,92.    94 

Waiving  Interest  by Ill,  462 

Bonding  and  Splice  Bars,  Automatic  Electric  Block  Signals 

—Illustrations IV,  283 

Bonds, IH,65,     80 

"       Coupon Ill,    96 

"       Details  of Ill,  92-100 

"       Draymen's • IX,  318 

"       Duplication  of Ill,    75 

•'       Guaranteeing  Payment  of  Freight  Charges IX.  312 

Guaranty IX,  158-177 

Income Ill,     93 

Indemnity VI,  116;  IX,  158-177.  288,  353-358 

—Applications  for IX,  165,  166, 170,  171 

—Collection  of IX,  164 

-  Details  of IX,  162 

—Fixing  Amount  of IX,  162,  163 

—for  Lost  Checks X,    98 

u        "     Documents X.  269 

—of  Public  Companies IX,  158, 160,  161 

—on  Loss  of  Time  Tickets VII,  409 

—Paymasters' X.  232 

—Private IX,  172,  353,  358 

—Register  of IX,  175 

—Renewal  of IX,  174 

—Signatures  on IX,  172,  173 

—Transfer  of IX,  175,  176 

—Treasurer's  Staff X,  259,  260 

Int  rest  on Ill,    96 

"  — Accounting  for.  VI  1,434,  447-449  ;X,  178,  180 

u  —Disbursements  for Ill,  422 

Issueof...        III.  65,    76 

"       "—in  England Ill,    73 

"      "      "    the  United  States Ill,    73 

Mortgage Ill,  42,  64,  86,  88,  158 

Negotiation  and  Sale  of II,  137 

Payment  of Ill,  101 

Registered Ill,    97 

Sale  of Ill,    92 
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Bonds,  Spurious II,  194 

-       Town Ill,    16 

Bondsmen,  Guaranty IX,  172,  173 

Investigation  of— by  Traveling  Auditors IX,  288 

Private IX,  175 

Bonuses Ill,  74,    75 

Payment  of Ill,    78 

Book,  Bridge  and  BuildingTime  (and  Distribution)  .VII,  375,  37(5 

Distribution  of  Material— Track  Foremen's VII,  325 

General  Distribution  of  Labor     VII,  382-385 

"Material VI  I.  315-320 

Time VII,  372,  373 

Material  Received VII,  289-291 

—Use  of VII.  100,  101 

Track  Time  (and  Distribution) V  11.87.3-375 

Tickets V,  95-97 

Bo  ks,  Carriage  of V,  520 

Distribution VII,  314 

— Entering  Various  Persons  Accounts  in . 

VII.  4-23-428 

—Use  of VII,  3SI 

Memorandum — Agents' V,  512-514 

of  Reference,  Necessity  and  Valuo  of II,      iii 

Old— Disposition  of VII,  30:>,  43:;;  1 X,  291,  431-43:* 

Overcharge IX, 364,  365 

Preparatory— Material VII,    62 

Preservation  of IX,  42,    43 

Purpose  of I,  118 

Receipt— Substitutes  for IX,    95 

Record— Access  to V,  173 

."      -Useof V,  173 

Stock— Closing Ill,  89-91 

The  Author's IV,  9,  10;  VII,  15-17,  237,  241,  242,  245 

Ticket  Record X,  128 

Time VII,  357,  364,  305,  363-372 

"    —Certification  of VII,  371 

Value  of V,  190, 191 

Writing  in IX,  433 

Written  by  Engineers I,  235 

Booking  Office—  Meaning  of  Term IV,  315 

bookkeeper,  General  X,    80 

Bookkeepers II.  273;  X,    77 

Bookkeeping X,  27,  70,    73 

Uniformity  in X,    41 

Booster  (300  Kilowatt)  Driven  by  Motor—  Illustration 1,  434 

Dynamos '. I,  451 

Load  Upon I,  437 

on  Long  Feeder — Illustration 1,  433 

System,  The 1.434-437,450,451 

Booth,  W.H Ill,  151;  VI,    37 
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Boring  Bars,  Cylinder I,  262 

"       Machines. .-. I,  258 

Borneo XI,    60 

Inhabitants  of XI,    27 

Bosnian  Railway  Compartment  Car — Illustration I,  214 

Boston  &  Worcester  Railroad,  Headlight  of I,    58 

Bottle,  Hot  Water I,  204 

Bottom,  Ash  Pit,— Illustration,  Plate  II 1, 116-117 

-,116-117 
, 116-117 
, 116-117 
,170-171 
, 170-171 


Bar  of  Shade— Illustration,  Plate  II. 

Door  Rail— Illustration,  Plate  II 

Face  Plate  Guide— Illustration,  Plate  II 

Plate,  Body  Bolster—  Illustration,  Plate  III. . 
Rail,  Side  Door— Illustration,  Plate  III 


Boucherit;  Process Ill,  359-362 

Boulton,  Samuel  S Ill,  358,  359 

Bounties IV ,  24-27 

Policy  of  (Jiving VIII,  206 

Bowl.  Cold  Water  Pipe  to— Illustration,  Plate  II 1, 116-117 

"      Porcelain-/««s/ra*Mm,  Plate  II 1, 116-117 

"       Wash— Illustration,  Plate  II 1, 116-117 

"      Hot  Water  Pipe  to— Illustration,  Plate  II I,  116-117 

Box  Car,  Austrian  —  for  Transportation  of  Glass — Illustra- 
tion  I,  185 

"        "    German — Illustration I,  184 

"    in  America 1,207 

"    Turkish— Illustration 1,182 

"    Victorian— Illustration 1,183 

"      Cars I,  121 

"    in  England 1,172,173 

"      Driving— Illustration,  Plate  I I,  58-59 

Engine  Truck— Illustration,  Plate  I I,  68-59 

"      Fire— Illustration,  Plate  1 I,  58-59 

"      Freight  Car,  American  Standard I,  167 

"  "  "  "  "  —Illustration,  Plate  III 

1,170-171 

"  ''  — Cross  Section  of  — 

Illustration I,  169 

—End  Elevation  of— Il- 
lustration  T,  168 

"  "                "          —Sectional  View— Il- 
lustration  I,  167 

"      Journal IV,  199 

niuvtrnlio'n*  !>  Plate  H T-  1 16-117 

—Illustrations,  j  plate  m j  170_m 

"      Pillow— Illustration,  Plate  II I,  116-117 

"      Question 1, 228;  IV,  305,  306 

"      Rail,  A.  D.  1858— Illustration Ill,  274 

"      Rocker— Illustration,  Plate  I. I,  58-59 

Sand I,  110 

•'    —Illustration,  Plate  1 ." 1,58-59 
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Boxes,  Driving I,  2S5,  286 

"      of  Motor  Car  Trucks • I,  468 

"      Oil I,  213 

Brace — Illustration,  Plate  II 1, 116-117 

Arch — Illustration,  Plate  I. I,  58-59 

Auxiliary  Compression  Beam— Illustration,  Plate  II. . 

1,116-117 

Body  Queen  Post— Illustration,  Plate  II. I,  116-117 

Compression  Beam— Illustration,  Plate  II. I,  116-117 

Driver  Spring  Hanger— Illustration,  Plate  I I,  58-59 

Floor  Timber— Illustration,  Plate  II 1, 116-117 

Forward— Illustration I,  60 

Frame— Illustration,  Plate  1 1,58-59 

Hand  Wheel— Illustration,  Plate  II 1, 116-117 

Inside  Shell— Illustration I,    98 

Pedestal— Illustration,  Plate  I I,  58-59 

"      —Illustration,  Plate  II. 1,116-117 

Rod  Straining-Illustration,  Plate  II . .' 1, 116-117 

"          Washer— Illustration,  Plate  II I,  116-117 

Step  Hauger— Illustration,  Plate  II 1. 116-117 

Br  ces I,     75 

End— Illustration,  Plate  III I,  170-171 

Intermediate  and  Door  Post— Illustration,  Plate  III 

1,170-171 

Side  Door— Illustration,  Plate  III 1, 170-171 

Transom  and  Corner — Illustration,  Plate  III. .  .1. 170-171 
"     Intermediate— Illustration,  Plate  III.. 

I,  170-171 

Bracket,  Air  Drum— Illustration,  Plate  I I.  58-59 

Brake  Platform— Illustration,  Plate  III I,  170-171 

Cab— Illustration,  Plate  I I,  58-59 

Chain  Sheave— Illustration,  Plate  II 1, 116-117 

Curtain  Rod— Illustration,  Plate  II I,  116-117 

End  Door— Illustration,  Plate  III 1, 170-171 

Gas  Lamp— Illustration,  Plate  II 1, 116-117 

Headlight— Illustration.  Plate  I I,  58-59 

Pilot— Illustration,  Plate  I .   I,  58-59 

Pin  Lifter— Deadwood— Illustration,  Plate  777, 1, 170-171 
"      —End  Sill— Illustration,  Plate  III.  .1,170-171 

Side  Door— Illustration,  Plate  III 1, 170-171 

"    Lamp— Illustration,  Plate  II 1.116-117 

Towel  Holder— Illustration,  Plate  II I,  116-117 

Wedge  End  Door— Illustration.  Plate  III    . .  .1.  170-171 

Side  Door— Illustrat ion.  Plate  III I,  170-171 

Brackets,  Basket  Rack— Illustration,  Plate  II 1,  116-117 

Hand  Rail— Illustration,  Plate  I I,  58-59 

Wheel— Illustration,  Plate  III I,  170-171 

Brahma XI,    97 

Brake,  Adoption  and  Use  of l',  294 

Air I,  no,  204 
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Brake,  Air  —Automatic  ..................................  1,  300 

—  Construction  and  Operation  of  ..............  I,  291 

—  Explanation  of  aPopular  Form  of  Automatic,!,  538 
—First  Form  Successfully  Used  ...............  I,  305 

—How  to  Use  It  ................  .  '.  .........  I,  314-333 

—  Invention  of  .................................  I,  306 

—Number  of  Men  Required  to  Manufacture  ----  1,  133 

—The  Perfected  ...........................  I,  333-363 

Apparatus,  Inspection  of  .................  .'  ........  I,  330 

Application  of,  in  Emergency  —  Instructions  to    En- 

ginemen  ....................  I,  319 

"     "   Service  —  Instructions    to   Engine- 

men  ..................  I,  317,  318 

"  —  Inventions  for  Hastening  ..........  I,  310 

Automatic  .............................  .  .....  I,  308.  309 

Freight  Car  Equipment—  Illustration.  ..  I,  541 
Locomotive  Equipment  —  Illustration.  .  .1,  539 
Passenger  Car  Equipment—  Illustration.  I,  540 

^-Illustrations,    \  gjj 

"      Adjusting    Hanger    Carrier  —  Illustration. 

Plate  II  .............................  1,  116-117 

"      Compression  Members  of  ....................  I,  214 

"      Hollow—  Illustration,  Plate  II  ..........  1,  116-117 

"      Truss  Rod—  Illustration,  Plate  III  ......  1,  170-171 

Beams     ..............................  I,  298,  304,  379,  381 

Springs  on  .................................  I   334 


Cam  ..................   ..........................  I 

Car—  Operated  by  Steam,  1839—  Illustration.  .....  ..I 

Chain  ........    ...........................  I,  292,  298 

"      Hand  ......................................  I 


"      Shaft—  Illustration,  Plate  II.  ............  I,  116-117 


Compressed  Air  ...............................  1,  292 

Continuous  .....................................  I 

Coupling,  Vacuum  —  Illustration  ...................  I 


329 
299 
306 
297 


299 
298 
308 
Couplings  ....................................  1,  321    330 

Cut-Out  Cock—  Illustration,  Plate  II  ...........  1,  116-117 

Cutting  Out,  on   a  Car—  Instructions  to   Trainmen 

...........................  ................  1,324-326 

Cylinder  ....  I,  297.  305-308,  334-336,  356-361,  377,  378,  380 

—Illustration,  Plate  HI.  .............  I,  170-171 

Piston  .................................  I,  332 

Pressure  ............................  I,  356-361 

Quick  Action  ............................  I,  312 

Ratio  of  Auxiliary  Reservoir  to—  Illustra- 

tions .............................  I,  357-359 

Reinforce"  ...............................  1,  312 

Retaining  Pressure  in  ...................  I,  327 

Cylinders—  Illustrations,  Plate  II  .....  1,  116-117,  540,  541 

"  Driver—  Illustration  ..................  I,  539 
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Brake  Cylinders  —  Instructions  to  Engine-House  Foremen 

and  Inspectors  ....................  I,  329 

Repairsto  ..............................  1,382 

Discovery  of  ......................................  I,  291 

Driver  ............................................  I,  382 

Early  Form  of—  Illustration  .......................  I,  296 

"     Lever,  1630—  Illustration  ....................  I,  291 

Emergency  Applications  of  ....................  I,  311-313 

Engine-Truck  .....................................  1,  329 

Evolution  of  ...................................  1,291-314 

Hand—  Modern—  Illustration  .....................  I,  300 

"    —on  Freight  Cars     .........................  1,378 

Hanger—  Illustration,  Plate  II  .................  1,  116-117 

"       Arm—  Illust  ration,  Plate  III.  ...........  1,  170-171 

"       Carrier—  Illustration,  Plate  II  ..........  1,  116-117 

"       Hook—  Illustration,  Plate  III.  .....  ......  1.  170-171 


Hangers  ..........................................  I,  379 


Heads  ...........................................  I,  214 

"High  Speed  "  .......................  I.  310-312,  354,  356 

High  Speed—  Safety  Valve  for—  Illustration  ........  I,  362 
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'Hydraulic  ....................................  1,292,  298 
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•4Le  Caan  "  .......................................  I,  292 
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Lever  ............................................  I,  291 
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Levers  .........................................  I,  214   334 

Machinery  of  .....................................  I   294 

—Meaning  of  Term  ............................  IV   316 

New-Castle-on-Tyne—  1630—  Illustration  ...........  I   292 
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tration ...................    .................  I   300 

Origin  of  ........................................  I    291 

Piston,  Power  Exerted  by  .........................  I   377 

Pistons  .......................................  I,  315,  334 
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"      Power,  Cause  of  Loss  in  ...........................  I,  378 
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Shaft  ..........................................   I.  298 
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Clogging      ..................................  1,299 
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Shoes  ...............................  ..........  I,  314,  334 
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Style  of  ...........................................  I,  379 
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Tender  .........................................  1,381 

Tests,  Upon  Motor  ................................  I,  476 
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Truck—  Illustration,  Plate  I  .....................  I,  58-59 

Vacuum  .......................................  I,  299-301 

—Illustration  .............................  I,  306 

"        —Automatic  ..............................  I,  292 

—Plain  ...................................  I,  292 

Valve,  Conductors'  ................................  I,  319 

"       Emergency  Position  of  ..........  ...........  I,  319 

Engineer's  .........  1,309.315,317,319,320,538 

—Illustrations,  Plate  I....  I,  58-59,  349 

—Operations  of  ..............  I,  349-352 
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Brake  Valve,  Engineer's— with  Feed  Valve  Attachment  and 

Duplex  Air  Gauge— Illustration I,  316 

"     Handle I,  315 

"     Reservoir— Illustration,  Plate   I I,  68-59 

Valves,  Conductors1 1,  330 

Brakes I,  214 

Adjustment  of — Instructions  to  Car  Inspectors I,  332 

"  Engine-House  Fore- 
men and  Inspectors. 

I,  329 

Air IV,  114,  115 
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— Introduction  of I,  294 

—Kinds  of I,  334 
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Use  of— Instructions  to  Trainmen I,  323 
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Railway— One  of  the  First I,  296 
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"      Foundry  7 1,257,258 

Journal— Illustration,  Plate  II I,  116-117 

"      Melting  Furnaces . .  .1,  257 
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"      Use  of— by  Railways VII,  209 

Brasses I,  213,  258 

Accounting  for .VII,  135,  137 
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Loss  of VII,  135,  13  7 

Old— Return  of VII.  135,  262 

Ordering VII,  83,  137 

Requisitions  for VII,  134 
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Shipping VII,  134 
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Use  of VII,  134-138 

Brazilian  Cattle  Car— Illustration I,  191 

"         Dynamite  Car— Illustration I,  186 

Flat  Car— Illustration I,  152 

Breda  Engine,  of  Milan I,  151 

Brick  Arch— Illustration I,    98 

Cars  for  Handling I,  224 

"      Use  of— by  Railways VII,  213 
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Ill, 379,  381 

and  Building  Time  (and  Distribution)  Book,VlI,375,  376 

Bent  Trestle— Illustration Ill,  375 

Cantilever— Illustration Ill,  378 

Guard— Illustration Ill,  343 

Material,  Shipping VII,  191 

Plate  Girder— Illustration Ill,  376 

Rail Ill,  200 

Side  Bearing—  Illustration,  Plate  II 1, 1 16-1 1 7 

"  "        Body— Illustration,  Plate  II 1,116-117 

Steel  Truss—  Illustration Ill,  372 

Bri  Iges II  I,  354 

—Illustration,  Plate  1 1.58-59 

Construction  of II,  211 

and  Maintenance  of III.  296-299 

—Cost  of  Keeping  in  Order Ill,  422,  423 

"      "    Maintenance  of Ill,  292 

Deterioration  of Ill,  292 

Duration  of Ill,  293 
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"      "  Traffic  on Ill,  292  295 

Guard  Rails  for 111,223,  224 
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"        —Illustration,  Plate  II. 1, 116-117 
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"          of  Cars  and  Locomotives I,  124 


58  GENERAL  INDEX. 

PAGE 

Builders  of  Organizations II,  126 

Private 1, 141-143 

Building,  Foundry 1,257 
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"      London   &    Northwestern   Railway,  A.  D. 
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Bullion : II,  242;  111,10,    18 

Transportation  of V,  519 

Bumper I,  109 
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Passenger— Procurement  of V,  112-115 
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Cains,  Adjustment  of I,  329 
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Stock Ill,  42,  80,  85-91,  158 
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"    Accountant IV,  58;  VI,  49,  63,  67,  68;  X,    67 
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tion, Plate  III. . . . 
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'  — Side  Elevation  and  Section 
at  Center  Bearings  of 
Truck— Illustration..  J.  177 
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Cattle— Brazilian— Illustration I,  191 

"     —Italian— Illustration I,  190 

"     —Victorian  Railway— Illustrat ion I,  191 

Coal 1,207 

"      —Victorian  Railway— Illustration I,  163 

Companies,  Palace I,  196-199 

Compartment I,  177 

—Bosnian  Railway— Illustration I,  214 

—New  South  Wales—  Illustration I,  225 

Construction I,  147 

Details  of I,  180 

Differences  in 1,121 

Standard  Details  of I,  270 

Cutting  Out  the  Brake  on  a  — Instructions  to  Trainmen 
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Chest,  Steam. 
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"  "         "      "  Railway  Construction 

VIII,  172,  173.  285,  292 

"  Prosperity  of— Dependent  Upon  Rail  roads.V  I II,    20 

Protection  of— Against  Excessive  Rates. . .  VIII,  101 

Relation  of  Carriers  to VIII,    84 

u  —to  Railroads VIII,  20,  188 

Rights  of II,    15 

Rules  Governing XI.    29 

Commutation  Tickets. V,  93,  99-101 

Commutator , I,  407,  408,  411,  426,  457,  471 

Construction  of I,  421 

Effects  of  Sparking  on I,  473 

Flashing  at  the I,  415 

Segment  of  a  —  Showing  Grooves  at  Top  of 
Neck  for  Attaching  Wires  from  Armature 

—Illustration I,  407 

Showing  Segments  to  Which  Armature  Wires 

are  Connected— Illustration I,  408 

Companies,  Limited II,  41,    42 

Comparison  of  Cost . .  I ,  283 

Comparisons  of  Freight  Rates  of  Different  Countries . . .  VI,  37-.41 
Traffic— in  Different  Countries.  VI,  8-11 

"   Outlay I,  287 

"   Work 1,287 

Result  of    I,  289,  290 

Compartment  ami  Passenger  Car.  Joint  Service — Illustration 

I,  221 

Car,  Bosnian  Railway— Illustration I,  214 

"      English— Origin  of 1,183,184 

"      New  South  Wales—  III  us  tration I,  225 

Cars 1, 177,  201.  2P3 :  IV,  122;  V,  28,    29 

Sleeping  Car,  Austrian— Illustration  I,  226 

Smoking — in  an  American  Car — Illustration,  I,  213 

Compass  Needle I,  400 

Compensation,  for  Labor II,    34 

Competency,  Necessity  of— in  Railway  Service Ill,  415,  416 

Competition 11,110 

Advantages  of Ill,  147 

Effect  of. ...  1, 145, 166;  VIII,  8.  9.  34,  62,  80,  93. 

108, 126, 136, 168,  169, 172, 174, 180,  181 

"  —on  Credits IX,    71 

"  Pools  on VIII,  10,  155 

Extent  of VIII,  9,  17(> 

for  Preferment X,    63 

Fruitsof VIII,  9,    35 

in  America VIII.  10,    83 

in  Germany VIII,    83 

Influence  on  Rates VIII,  45,    46 

—Its  Effect  on  Labor II,  104 
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Railway V,    30 

Resultof V,    32 

Universality  of VIII,  8,  10,    62 

Wastage  of VIII,    34 

Competitive  Business II,  237,  238 

Competitors,  Advertising  Matter  of V,  116 

Advice  to  Officials  of  Movements  of V,  113 

Deviation  from  Rates  by V,  114 

Reporting  Irregular  Practices  of V,  114 

Complications,  Cause  of II,    16 

Compound  Carline— Illustration,  Plate  II I,  116-117 

"          Cylinder,  Action  of  Steam  in I,    93 

"                  "         —Application  of  Starting  Valve  and  Re- 
lief Cock— Illustration I,    95 

Section   of  Starting  Valve  and  Relief 

Cock — Illustration I,     94 

Front  View  of— Illustration I,    93 

"  "         Section  Showing  Action  of  Steam  in— 

Illustration I,    92 

"          Cylinders 1,46,    47 

"          Engine I,    95 

"          Locomotive  Auxiliary  Cylinders— Illustration,  I,  146 

"  Claim  of  Advocates  of I,    93 

Four-Cylinder I,    93 

Locomotives I,  46, 47,  92;  IV,  101 

Rail,  New  York  Central  Railroad— A.  D.  1855— 

Illustrations Ill,  252.  253,  255 

"      Troy   Union    Railroad— A.  D.    1855— lllus. 

'trations II 1, 254,  257 

"          Wound  Dynamo I,  409 

Two  Field  Windings— Illustra- 
tion  I,  409 

"      .Generators 1,459 

Compressed  Air I,  244,  262,  269,  274,  305,307,  334 

"    Brake ; I,  292,  299 

"    for  Shop  Purposes I,  384 

"    Locomotives  Propelled  by I,  223 

"     Use  of — for  Protecting  Trains    Automat- 
ically  IV,  299-301 

Compression  Beam-  Illustration,  Plate  II 1, 116-117 

"      Brace— Illustration,  Plate  II. 1,116-117 

"          "     Auxiliary — Illustration,  Plate  II 

1,116-117 

Members  of  Brake  Beam I,  214 

Compressor,  Air : 1, 244,  485 

"  —The  Sweeney — Illustration I,  383 

<  'oniptroller II,  139,  285 

Coin-out  rat  ion  of  Authority I,  284 

"  Responsibility I,  284 
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Concessions , II,  250 

—Injudicious 11,110 

Conclusions,  General— Regarding  Pressure,  Distance,  Cost 

and  Loss  in  Circuit I,  419,  420 

Conducting  Transportation VII,  485-495,  518-528 

Conductor,  The IV.  52-54 

Conductors VI,    16 

Accounts  of— Auditing V,  84,  85 ;  IX,  307 

Appliances  of— for  Collecting  Fares V,  119 

Authority  Over 11,199 

Conductors' Brake  Valves 1,319,  330 

Cond  ictors,  Cash  Collections  of V,192-194;  IX.  112,  113 

14    FareReceipts IX, 83,    84 

Collections  of IX,  419-424 

"  —Auditing V,    ^6 

—Defrauding I X.  21 4-21 6 

Dining  Car — Responsibility  of V 1 1 .  3«  '0 

Duties  of IV,  401;  V,  130,  217:  VII.  3fi7 

"  —on  Construction  Trains.  . .  IV,  373.  375 

Electrical I,  398.  399,  431,  432.  435.  439,  450,  462 

—Copper 1, 451.  452,  457 

—Cost  of 1 , 422, 533-537 

"     "  Copper  in I,  420 

—Overheating I.  429 

—  Power  Lost  in I,  451 

— Pressure  Between I.  437 

Surface— For  Collecting  Current 

1,464,  465 

English IV,  441 

Evasion  of  Rules  by V.  182 

Examination  of  Car  Seals  by VI,  H>4 

Fares  Collected  by IX,  118.  119 

Fiscal  Duties  of IX,  307-437 

Freight— Instructions  to VI,  308-310 

"       —Returns  of IX,  52.  53,  55,    56 

—Rules  Governing IV,  409-415 

"       — Waybilling  Instructions  of VI,  114 

General  Instructions  to   IV,  402-415;  V,  172-179 

Leaving  Service,  Retaining  Wages  of..  .VII,  404,  405 

Licensing II,    47 

List  of  Supplies  Required  by V,  593 

Passenger VI,    14 

—Rules  Governing IV,  406-409 

Payment  of  Fares  to V,  118 

Remittances  of..  .V,  174;  IX.  291,  419-424;  X,  135-139 

Reporting  at  Night  Telegraph  Stations IV,  380 

Responsibility  of IV,  52,  359.374,377,  402,  403 

«  _for  Subordinates V,  174 

Returns  of..    V,  156-158,  216-222 

"—for  Fares  Collected...  ...V.    81 
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Conductors,  Returns  of  Freight  Hauled VI,  179,  180 

Required  of VI,    83 

Rules  Governing V.  112 

Tickets  Collected  by . . X,    67 

Conductor's  Valve— Illustration.  Plate  II 1, 116-117 

"         *       "      Branch  Pipe  to — Illustration,  Plate  II ... 

I,  116-117 

"      for  Applying  Brakes— Illustration I,  540 

"      — Instructions  to  Trainmen I,  326 

Conductors,  Withholding  Wages  of IX,  389 

Conduits.  Water-tight I,  466 

Connecticut  Railroad  Commission Ill,  1«4 

Connecting  Lines,  Operation   of— Where    the  Gauges    Are 

Different 111,194,  195 

Rod I,  92,  33  J 

"  Brake  Lever— Illustration,  Plate  //J.I,  170-171 

Cylinder  Lever— Illustration.  Plate II.  1, 116-1 17 
Hand  Brake— Illustration.  Plate  II. .  .1, 116-117 
Hodge  Lever—  Illus tration,  Plate  II.  .1, 116-117 

"  Locomotive I,    87 

Lower  Brake— Illustration,  Plate  II.  .1, 116-117 
to  Truck  Gear— Illustration.  Plate  //.I,  116-117 
Upper  Brake— Illustration,  Plate  II.  .1, 116-117 
Connection,  Cylinder  Lever  and  Foating  Lever—  Illustration 

Plate  III 1,170-171 

"  "         "     Hand   Brake — Illustration 

Plate  III 1,170-171 

"            Floating  Lever  and  Live  Truck  Lever— Illustra- 
tion, Plate  III 1, 170-171 

Main  Rod— Illustration,  Plate  I I,  58-59 

Pump— Illustration.  Plate  I I,  58-59 

"      Exhaust—  Illustration,  Plate  I I,  58-59 

"      Steam— Illustration,  Plate  I I,  58-59 

Connections  Between  Dynamo  and  Feeders  in  Switchboard 

—Illustration 1,  461 

Mechanical — for  Carrying  Current „ I.  430 

"Conscience"  Funds IX,  286,  2>7 

Money,  Accounting  for VII,  423 

"Consequent  Pole"  Motor I,  472,  473 

Consignee,  Authority  of— Over  Freight  . . VI,  116 

Changing  Name  of VI,  116 

Receipt  to— for  Charges VI,  197-21(1 

Consignees,  Delivery  of  Freight  to IX,  316-318 

Deposits  of— to  Cover  Freight  Charges. .  .IX,  311,  312 

Inquisitiveness  of IX.    95 

Notice  to— of  Arrival  of  Freight .    . .  .VI.  60,  61,  196 

Property  Refused  by IX,  131 

Visiting— by  Traveling  Auditors IX,  80,  285 

Consignment  Notes VI,  318 

Consolidation,  Effect  of VIII,    61 
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Consolidation,  Freight  Locomotive,  Brooks'— Illustration.. I,  133 
"  "        or  Goods  Locomotive,  New  South 

Wales— Illustration I,  128 

of  Properties II,    27 

Progressof VIII,  203,  205 

Constables 11,195 

Constant  Potential  Dynamo I,  4i'8 

u          Motors 1,415 

Speed  Motor I,  445 

Constitutional  Right,  Questions  of II,  229 

Constructing  and  Maintaining Ill,  107-483 

Tonstruction Ill,  109-271 

"Construction"  Account VII,  525 

Construction,  Accounting  for VI II,  297.  302 

Accounts,  Classification  of VII.  453-469 

Authority  for VIII,  166 

Benefits  Following VIII,  182 

Car I,  147 

"  —Differences  in I,  121 

"  —Standard  Details  of I,  270 

Causes VIII,  172 

Charges  lo ...VII,  454,  455 

Companies Ill,    30 

Cost  of VII,  206;  VIII,    51 

"      " —How  Lessened Ill,  152 

"      "  —Upon  What  Dependent Ill,  167 

Differences  in Ill,  137,  138 

Disbursements  for Ill,  156-166 

Elements  of III.  1G7-170 

Excessive VIII,  169 

Expenditures II,  187, 188;  III,  137;  VIII,  293 

Capitalization  of Ill,    73 

Interest  of  the  Community  in.. . 

Ill,  166 

Extravagance  in Ill,  151 

Foremen Ill,  209 

Free II,  237;  VIII,  162, 180,  183 

Indiscriminate  VIII,  178,  211 

Influences  Attending Ill,    56 

in  India Ill,  157 

Items  Included  in Ill,  132 

—Meaning  of  the  Term Ill,  137 

Methods  of Ill,  137-151 

"  Raising  Money  for Ill,  158 

of  Cars  and  Locomotives I,  232 

"   Equipment I,  288 

"  Locomotives,  Improvements  in    I,    43 

"  Track Ill,  206-238 

Outlay  for— How  Governed Ill,  173 

Particulars  of Ill,  152-166 
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Construction  Practices  in  England VIII,  167 

Kailway 1, 164;  III,  123-136;  VII,  453-471 

—Cost  of Ill,    35 

—Era  of Ill,    14 

—in  America I,  30;  III,  129,  149-153 

"  "         —Influences  Governing 111,114,115 

—Methods  of  Raising  Money  for .  .Ill,    30 

—Particulars  of Ill,  130 

—Principles  Governing 111,195,196 

—Summary  of IV,  142-145 

—Upon  What  Dependent Ill,  128 

Relation  of— to  Traffic Ill,  169 

"  Relative  Cost  of— for  Operating  by  Steam  and 
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Shops,  Location  of I,  122,  123 

Specifications  of  Cost  for Ill,  131 

Street  Railway— Rails  Used  in I,  462 

"Construction  Supply  Depots" VII,  460 

Construction  Train Ill,  209 

"     —Meaning  of  Term '....IV,  317 

Trainmen 1 1 1,  209 

"Construction  Trains" VII,  460.  461 

Construction  Trains,  Rules  Governing IV,  372-375 

Uniformity  in Ill,  139 

Unnecessary — Losses  Through VIII,  182 

Use  of  Stone  in Ill,  129 

"      "Wood  in 111,129 

—What  it  Embraces VII,  453 

Work 11,166-172 

"      Details    of    Accounting  in  Connection 

with VI  1,469-471 

Preliminary Ill,  130 

Constructive  Expenditures Ill,  418 

Consultation,  Benefits  of— Among  Builders I,  126 

Consulting  Engineer II,  138 

Consumer,  Effect  of  Rates  on VIII,    26 

—Relation  to  Rates VIII,    50 

Consumption,  Effect  of  Rates  on VIII,    80 

Continent.  American— the  First  Locomotive  to  Draw  a  Car 

on— "Tom  Thumb,"  1829—  Illustration I,    27 

Continuous  Basket  Rack— Illustration,  Plate  II I,  116-117 

Brake I,  298 

Current— How  Secured I,  407,  408 

Draft  Rigging— Illustration I.  176 

or  Direct  Current  I,  420,  421 

"Centra-Construction  Earnings'' VII,  467 

Contracts Ill,    80 

Authentication  of II,  182 

Drawing II,  137,  232 

Execution  of.. V,  519 


92  GENERAL  IXDEX. 

Contracts,  Live  Stock V,  204;  VI^lOl 

Material VII,  89,  288,  289 

Special V,  169 

Control,  Government.     (See  also  "Government  Control.") 

—Objections  to VII,  11,    12 

"         Private  versus  Government— of  Railroads VIII. 

Controlled  Manual  Block  System IV,  276 

Controller,  the I,  483-485 

for  Electric  Motors;  Open,  Showing  Drum  and 

Fixed  Contacts— Illustration I,  486 

"  "    Two  Fifty-Horsepower  Motors— Illustration 

.. I,  484 

"     Railway  Motors— Illus tr a tion  I,  485 

Convention  Certificates V,  171 

Tickets V,92,  107 

Conventions,  Notice  of— to  Officials V,  113 

Converter,  or  Transformer I,  422 

Rotary I,  427 

Conveyance,  Exhaust  Process  of I,  274 

Conveyances,  Execution  of V,  519 

Cook XI,    28 

Cooley,  L.  E Ill,  133 

Cooler,  Water— Illustration.  Plate  II 1, 116-117 

Cooper,  Peter— Locomotive  Built  by— Illustration I,    27 

<  Cooperage,  Charges  for VI,  94;  IX,  61 

Co-operation,  Among  Railroads I,  287 

—How  Obtained  by  Managers VII,    71 

Necessity  of  in  Commerce VIII,    39 

Systematic I.  284 

Value  of 11,290;  IX,  433,  434 

"      "  —in  Railway  Management. ...  III.  386,  387 

Co-operative  Effort— How  Obtained II,    58 

Copper 1,416-420;  111,8;  XI,    73 

and  Tin  Shop— Illustration I,  251 

Conductors 1,457 

u       Use  of —by  Railways VII,  209 

"       Wire I,  397 

Copying  Press,  Introduction  of VI,  85,    86 

Presses,  Use  of VI,  180,  181 

Cord,Bell 1,112,362 

"  —Use  of.  as  Signal IV,  250.  251 

Signal I.  362 

*      —Illustration,  Plate  II. 1,116-117 

Core,  Armature— 1500  Kilowatt  Generator— Illustration. .  .1,  393 

Iron I,  400 

Ovens I,  257 

Rooms I,  257 

Corea— Its  Primitive  Associations  and  Means  of  Carriage. . . 

XI.  293-305 

—Primitive  Carriage  in— Illustrations XI,  293-305 
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Cork,  Use  of— for  Brake  Shoes I,  302 

Corner  Iron,  Girt— Illustration,  Plate  HI 170-171 

"      Plate— Illustration,  Plate  III ,  170-171 

»      Sill— Illustration.  Plate  III ,  170-171 

Plate,  End  Sill— Illustration,  Plate  II ,  116-117 

"      Transom— Illustration,  Plate  11 1 16-117 

post— Illustration,  Plate  III 170-171 

"    Rods— Illustration.  Plate  III ,  170-171 

Cornice  Board,  Window  Sill— Illustration,  Plate  II. 116-117 

Fascia  Board,  Inside— Illustration.  Plate  II....  ,116-117 

Inside  Deck— Illustration.  Plate  II ,116-117 

Rafter— Illustration,  Plate  II ,  116-117 

Coroners,  Fees  of II,  232 ;  III,  398 

Corporate  Accounting V,    68 
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Life,  Discipline  of II,    19 

Property,  Organization  of II,  58-59 

Seal,  Care  of II,  182 

Service,  Talent  Required  in II.  156 

Vicissitudes  of II,    60 

Corporations,  Accounts  of IX,  297 

"  Administration  of XI.  129 

Affairs  of II,    17 
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Characteristics  of IX,110,  111 

Directors  of II,  128 

Diversity  in  Organization  of  Different II,  125 

Documents  in  Favor  of VII,  44 1 

Downfall  of II     5!) 
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Government  of II,  281 
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Manifested II,    60 

Interests  of II,    16 

Judgment  of II,    67 

Lifeof IX,    16 
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Managers  of II,    73 

Managing  and  Working  Forces  of II,    70 

Methodsof II,    iv 

Operating  Force  of II,    83 

Principles  Governing  the  Organization  of  the 

Forces  of II,  108-121 

Private— Efficient  Service  of II,      v 

"      —Growth  of II,  135 

Problems  of II,    iv 

Public II,   vi 
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"      —Rights  of  .....................  VII,    27 
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Wages  Paid  by  ............................  II,  103 
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Counter  Balance  Spring  and  Rig—  Illustration,  Plate  I..  .1,58-59 
"         Weight—  Illustration,  Plate  I  ..........  I,  58-59 
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—Air  Brake  ...........................  I,  308 
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Coupling  and  Uncoupling — Instructions  to  Trainmen I,  370 

Basin— Illustration,  Plate  II 1, 116-117 


Between  Dynamo  Shaft  and  Driving  Shaft.. . . 
Cars,  bv  Chains. 


Chain,  Safety— Illustration,  Plate  II 1, 116-117 

Combination ,  374 

Five-Link ,172 
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Hose,  Air  Brake 

"  "        "       —Illustrations,    Plate  II. 

1,116-117,  309 

"      Keeping  Pressure  in I.  373 

"      Signal— Illustration,  Plate  11. 1, 116-1 1 7 

"      Standard— Illustration I,  370 

"      Train  Pipe— Illustration,  Plate  III 1, 170-171 

Lugs 1,  371 

Pin,  Draw  Bar— Illustration,  Plate  III I,  170-171 

Rod— Illustration ],    60 

Steam  Hose  (Gibbs)— Illustration,  Plate  II .  .1, 116-117 
"      (SewM)— Illustration,  Plate  II..  1, 116-117 

Three-Link I,  172 

Train  Pipe— Illustration,  Plate  III 1, 170-171 

Vacuum  Brake— Illustration I,  308 

Cou  lings I,  299,  336 

Air  Signal I,  375 

Brake I,  321,  330 

Cleaning I,  369 

Dummy I,  321,  326,  330,  333 
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Frozen— Instructions  to  Trainmen I,  323,  324 

Thawing  Out I,  323,  324 

Train  Line I,  375 

Coupon,  Bond— Form  of Ill,    96 

Mileage  Tickets V,  471,  474,  475,  495 
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Tickets V,88,  102 

Local V,    99 

Coupons -  III,    9<5 

Baggage V,  475,  476,  495 

—Auditors' V,  473,  477 
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Detached V,  205 

Mileage V,  209,  210 
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Ticket V,  175 

Court  Costs Ill,  160,  161 

Courtesy,  Necessity  of— in  Agents V.  113 

Courts,  ('ustoms  of 11,229 

Precedents  of II .  229 

Cove  Molding,  Window— Illustration,  Plate  II 1, 116-117 
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Cover  for  Iron  Hopper—  Illustration  Plate  II 1, 116-117 

Journal  Box— Illustration,  Plate  II. 1,116-117 

"      Steam  Chest—  Illustration.  Plate  1 1, 68-59 

"          u      Casing— Illustration,  Plate  I I,  58-59 

Covelousness VII,  18,    19 

Cow— The  Unit  of  Value XI,    72 

Cowcatcher I,  56, 57,  109 

Cranes 1, 106, 172,  254 

"       Power I,  260 

"      Sand I,  247 

"       Swinging ; I,  260 

14       Traveling I,  253,  255,  257,  260,  261,  264 

u      Water I,  247 

Crank I,    83 

Bell— Throttle— Illustration,  Plate  1 1, 58-59 

"       Pin 1,83,85,    87 

"  —  Illustration I,    60 

tt       Shaft 1,85,    87 

Credit,  Extending . .  .X,  266.  267 

—for  Freight  Charges IX,  65-74,  313-315 

"       Loss  of Ill,    25 

"       of  Carriers,  Injury  to — Effect  on  Other  Industries.. . 

VIII,  12,    19 

Credits '. Ill,      7 

u        Effect  of  Competition  on IX,    71 

Investigating— by  Traveling  Auditors IX,  286 

Creosote,  Effect  of— on  Wood Ill,  352 

Useof Ill,  358-360, 363,  364 

Value  of HI,  358-361 

Creosoting,  Description  of 111.354,355 

Crescent  Link— Illustration,  Plate  II 1, 116-117 

"     Hanger— Illustration,  Plate  II 1,116-117 

Crete.  Island  of XI,  134 

Crews.  Different  Methods  of  Handling IV,  20-23 

Criticism, Benefits  of 1,227:  VIII,    41 

Effect  of VII,  16,    17 

Critics.  Statements  of Ill,    73 

Crops,  Claims  for  Injury  to II,  233 

Failure  of— Effect  of VIII,    19 

"       Movement  of VIII,    38 

Cross  Arms,  Painting IV,  351 

Crosshead 1,  86,  286 

—Elust  rat  ions,  Plate.  1 1,58-59,60,    87 

«          Pin_ Illustration,  Plate  I I,  58-59 

"          Piston  (or  Push)  Rod— Illustrations,  Plate  II 

1, 116-117,  540 

Crossing.  Forty-five  Degree—  Illustration Ill,  363 

Frogs Ill,  236,  237 

Crossings Ill,  235 
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Abolishment  of IV,  131,  132 
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Early  Signals  at IV.  254.  255 

Grade— in  Germany IV,  132,  133 
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Railway IV.  133 

"        —Damages  Arising  from II.  232 
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"      —Effect  of,  on  Cost  of  Operation Ill,  394 

"      —Maintenance  of..  ' Ill,  300 

Crossover  Pipe I,  324 

Crossovers,  Double Ill,  234.  235 

on  Curves Ill,  234 

"  Straight  Lines III.  234 

Cross  Section  of  a  Railway  Motor—  Illustration I,  403 

"       Stays— Illustration I,    98 

"      Tie,  Center— Illustration,  Plate  III 1, 170-171 

"     Split  Half  Log— Illustration 111,213 

"         "         "      Quarter  Log— Illustration Ill,  2' 2 

"          "    Timber— Illustration,  Plate  II 1,116-117 

"     Whole  Log,  Hewn  Both  Sides— Illustration... Ill,  214 

"      Ties Ill,  179,  202 

Transoms I,  213 

Crown  Bar — Illustration I,    67 

"     Fire  Box I,    97 

Bars I,    75 

—  Illustration I,    98 

Plate I,    96 

Sheet I,  71,  75,  76,  81,  96,  97 

"       —Illustrations I,  67,  "98 

Crude  Oil I,  103 

Cugnot,  Vehicle  Invented  by I,    18 

Cugnot's  Steam  Carriage,  1769— Illustration I,    18 

Culmination  of  Carnage XI,  523 

Culvert,  Pipe— Illustration Ill,  368 

Stone  Arch— Illustration Ill,  369 

Street Ill,  222,  223 

Culverts,  Construction  and  Maintenance  of Ill,  296-299 

of If,  211 

—Cost  of  Keeping  in  Order Ill,  422,  423 

"  Maintenance  of Ill,  292 

Effect  of  Traffic  on Ill,  293 

Influence  of— on  Cost  of  Maintenance Ill,  383,  389 

Insecure III.  430 

Protection  of Ill,  325-327 

Repairing Ill,  398 

Supplies  for VII,  111,  112 
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Cumberland  Valley  Railroad,  Introduction  of  Sleeping  Car 

on I,  189 

Cunards XT,    81 
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Invention  of XI,  130 

Cup,  Drain I,  329 

«       —Illustration.  Plate  III 1,170-171 

"      Oil— for  Pump— Illustration I,  5:59 

Cups,  Drain I,  315 

Cupolas I,  257,  258 
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"  "        Those    Who    Work 
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Effect  of — on  Labor Ill,    19 

"     "    Wages Ill,    19 
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Fluctuating — Its  Effect Ill,      7 

Mutilated IX,  328 

Payment  of  Wages  in X,  189, 191, 192, 198,  213-234 

Receiving IX,  327 
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Sound— Its  Effect Ill,      7 

The  First XI,    13 

Transportation  of V,  519 
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—Continuous  or  Direct 1,  420,  421 
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Current,  Electric— Strength  of I.  397,  398,  415,  416 

— Surface  Conductors  for  Collecting.  .1,  464,  465 
"       — Transformation  of  Alternating  into  Direct 

I,  426 

— Transmission  of  Power  by I,  425 

"       — Underground  Systems  for  Collecting.  .  .1,  466 

u       —Variation  of I,  414 
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u       —Energy  of I,  402-405 

—Source  of I,  397,  398 

for  Operating  the  Induction  Motor I,  444 

Magnetic  Effects  of —Where  Utilized I,  401 

Polyphase 1,425    426 

Curtain  Rings— Illustration^  Plate  II. 1, 116-117 

Rod— Illustration,  Plate  II I,  116-117 

"     Bracket— Illustration,  Plate  II 1,116-117 

"    Window— Illustration,  Plate  II 1, 116-1 17 

Curtains.  Berth— Illustration,  Plate  II 1, 116-117 

Facilities  for  Repairing I,  274 

"         Renovating.  , I,  274 

Curves,  Avoidance  of — in  Great  Britain I,    24 

w        Trossovers  on Ill,  234 

Effect  of— on  Cost  of  Operation 111.  393 

Elevation  of Ill,  218-220 

Motor I.  476-480 

"       Resistance  of .IV.    99 

Switches  on  Outside  of Ill,  237 

Turnouts  on III.  234 

Cushion— Illustration,  Plate  II. 1, 116-117 

Cushions.  Renovating I.  274 

Custom  Force  of XI,    29 

Customs.  Differences  in 1, 148,  149 

Cut  Off  and  Relief  Valve I,  310 

u    Out  Cock 1,336.538 

u        «      «     — Illustration,  Plate  III 1,170-171 

u       "      "     Brake— Illustration.  Plate  II 1,116-117 

"        "      "     in  Air  Pipe  Under  Engineer's  Valve — Illustra- 
tion   I,  539 

"      "      "  Branch  Pipe— Illust rations I,  540,  541 

"       "      "     Signal  Branch  Pipe- -Illustration,  Plate  II. 

1,116-117 

"        "       u      Valve — Illustration,  Plate  I I,  59-59 

Cuts,  Cost  of  Keeping  in  Order Ill,  422,  423 

"      Deepening 11,221 

"     Rock Ill,  226 

"     Sodding Ill,  226 

u      Widening II,  221 

Cutting  Off  Machinery I,  262 

"        Out  Brakes— instructions  to  EngSnemen I,  320 
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Cutting  Out  the  Brake  on  a  Car— Instructions  to  Trainmen.. 

1,  324-326 

Cylinder— Illustrations,  Plate  I. I,  68-59.    60 

Action  of  Steam  in 1,84,    85 

Back  Hearl—  Illustration,  Plate  II 1, 116-117 

"          Block— Illustration,  Plate  III I,  170-171 

Boring  Bars 1,262 

Brake I,  297, 305-308, 334-336, 356-361 

(Plate  II 1,116-117 

"     —Illustrations,  \PlateIII 1, 170-171 

(    1,540,  541 

"      Pump,  Air— Illustration,  Plate  I   I,  58-59 

"         "        Steam— Illust ration,  Plate  I 1,58-59 

"      Quick  Action 1,312,  313 

"     Ratio  of  Auxiliary  Reservoir  to  —  Illustra- 
tions  1, 357-359 

"     —"Reinforce" 1,312 

"      —Retaining  Pressure  in I,  327 

"         Casing— Illustration,  Plate  1 1,  58-59 

"         Casting,  Saddle  of I,    93 

"         Cock  Lever— Illustration,  Plate  I I,  58-59 

"      Reach  Rod— Illustration  I,    60 

Cocks I,    94 

"     -Illustrations,  j  Plate  *• J>  f^ 

"      Closing '.".". V.V. .".'.".'.  IV,'  352 

"      Rigging— Illustration,  Plate  I I,  58-59 

"         Compound— Action  of  Steam  in I,    93 

"          — Application  of  Starting  Valve  and  Re- 
lief Cock— Illust  rat  ion I,     95 

—Front  View  of— Illustration I,    93 

"         Construction  of I,    89 

End  View  of— Illustration I,    84 

"         Expansion  of  Steam  in I,    91 

"         Front— Head— Illustration,  Plate  II 1, 116-117 

tt         Head  Casing— Illustration,  Plate  I I,  58-59 

"  "      Front— Illustration,  Plate  I I,  58-59 

"      of I,    89 

Heads I,    95 

High  Pressure I,    93 

Lagging—  Illustration,  Plate  I I,  58-59 

"         Lever 1,332 

Tllustrations   \PlateU 1,116-117 

ms>  j  Plate  III 1, 170-171 

"       and   Floating  Lever  Connection —  Illustra- 
tion, Plate  III 1, 170-171 

"         "      Hand  Brake  Connection — Illustration. 

Plate  III 1,170-171 

Connecting  Rod— Illustration,  Plate  II,  116-117 
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Cylinder. Lever  Guide— Illustra tion,  Plate  II 1, 116-117 

Low  Pressure I,    93 

—Admission  Ports  of I,    95 

Lubricator— Illustration,  Plate  I I,  58-59 

Mechanical  Energy  in I,  403 

Movement  of  Piston  in 1, 85,    86 

Oil        1,366 

Packing I,    89 

Port— Illustration I,  341 

Power,  Locomotive I,    64 

Pressure,  Brake I,  313 

Relief  Cock— Illustration I,  113 

Saddle— Illustration,  Plate  I I,  58-59 
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—Illustration I,  373 

Single    Expansion— Section    Showing    Action    of 

Steam  in— Illustration I,    83 

Steam  Pressure  in— How  Ascertained I,  88,    89 

Trevithick's  Locomotive I,    45 

Vacuum I,  292 

Cyli  ders I,  45-48,  92,  286,  305 

Admission  of  Steam  into I,  83,    91 

Auxiliary — Compound  Locomotive — Illustration, 

.... 1,  146 

Boring I,  243 

Brake  1,3.6,377,  378,  380 

u       —Driver— Illustration I,  539 

—Repairs  to I,  382 
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Steam 1,82,    83 
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Islandof IV,  194 

Cyrus XI,  87, 105,  115 
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Panels— Illustration,  Plate  II. 
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118  GENERAL  INDEX. 

PAGE 

Electric  Currents,  Source  of I,  397,  398 

"        Emergency  Brakes I,  485,  486 

Generator 1,396 

Heaters 1, 402,  486 

"        Horsepower,  Delivered  by  a  Dynamo — How  Found.. 

"Electric  Light  "plants". VIl]  461 

Electric  Lighting  Plant  and  Baggage  Car,  Austrian  Imperial 

Train— Illustration 1,211 

"        Lights,  Development  of I,  520 

Locomotive I,  467-469 

— Illustration I,  521 

"  "  —Baltimore  &  Ohio  RailroadTunnel — 

Illustration I,  388 

The  Heilmann I,  516-519 

Truck— Illustration I,  513 

"        Locomotives  of  the  Baltimore  &  Ohio  Kailroad  . .  .1,  464 

Machines I,  405-412 

"  Electric  Motive  Power  Plants  " VII,  461 ,  462 

Electric  Motor  Car I,  467-479 

u      —The  Place  It  Shall  Occupy I,  394.  395 

Motors . . I,  260,  264,  394,  396 

•'       Controller  for;  Open,  Showing  Drum  and 

Fixed  Contacts— Illust ration I,  486 

"        Power,  Delivered  by  a  Dynamo I,  404 

Problem,  the I,  394,  395 

"         Push  Button— Illustration,  Plate  II. 1, 116-117 

"        Railway,  Elements  of  an I,  453-485 

The  First I,  520 

Track I,  462,  463 

Roads I,  489-506 

"        System— The  First  Practically  Operated I.  520 

*        Traction,  for  General  Railway  Purposes I,  507-514 

History  of I,  519-522 

"         Possibilities  and  Limitations  of I,  395 

Electrical  Apparatus,  Development  of I,  521,  522 

Engravings  of 1,391 

Limitations  of I,  427-430 

Manufacturers  of T,  139 

—Upon  what  Based I,  523 

Appliances,  of  Railways VII,  213 

Conductors         I,  398,  399 

Cost  of I.  533-537 

Current,  Conditions  Necessary  for  the  Flow  of .  .1.  397 
Energy,  Conversion  of  Chemical  and  Mechanical 

Energy  into 1,  402 

Distribution  of I,  414 

"        Production  of  Heat  by I,  397 

Transmission  of * I,  412,  413 

Engineers,  American  Institute  of I,  391 


GENERAL  INDEX.  119 

PAGE 

Electrical  Force I,  253 

Limits 1,429 

"         Power— How  Measured I,  403 

"     System I,  402 

Principles  and  Laws I,  396-405 

Progress 1,522-525 

Science I,  390 

"         System,  Elements  of I,  396 

"       Storage  Battery  in  an I,  438,  439 

44          Systems,  Comparison  of 1 ,  450-453 

for  Railway  Service 1, 430-453 

u       Variety  of 1,413 

Units 1,401,  402 

Electricity I,  58,  223,  262 ;  III,  347 

Application  of— to  Railway  Work I,  454 

As  a  Motive  Power  for  Railways I,  387-526 

Definition  of I,  393,  394 

Effect  of— on  Watches IV,  337 

Extension  of — Upon  What  Dependent I,  523,  524 

Function  of— in  the  Operation  of  Railways I,  396 

Influence  of . .  .-r IV,      7 

44  Practicability  of— for  General  Railway  Purposes. 

I,  507-514 

"  Present  and  Future  of I,  519-525 

Status  of I,  390-392 

Production  of    I,  397 

44  Light  by IV,  176 

Relation  of— to  Transportation I,  392-396 

Use  of— by  the  Lowell  &  Suburban  Street  Rail- 
way Company I,  498,  499 

44  "     "       "    "    Niagara  Falls  Power  Company. . . 

1,500-504 

4    Utah  Power  Company I,  499,  500 

for  Freight  Service I,  513 

1     Heating  Cars IV,  164, 176-180 

"    Lighting  Coaches 1,204 

4    Loc-al  Passenger  Service I,  507-509 

u    Protecting  Trains  Automatically.. . . 

IV.  299-301 

44    Through  Passenger  Service 1,  509-513 

—in  the  Baltimore  &  Ohio  Railroad  Tun- 
nel  1,496-498 

— on   the    Akron,  Bedford    &    Cleveland 

Railway I,  489,  490 

44        "     Burlington  &Mt.  Holly  Branch 
of  Pennsylvania  Railroad. 

1,490-492 

44        "     City  &  South  London  Railwav. 

I,  505 


120  GENERAL  IXDKX. 

PAGE 

Electricity,  Use  of— on  the  Columbia  &  Maryland  Railway 

1,504,  505 

"  "     "       "       "     Lugano,  Switzerland,  Electric 

Tramway -.1.  505,  506 

u  «     u       «       u     Metropolitan  Elevated  Railway, 

Chicago I,  495.  496 

*  u     u       u       u     Nantasket    Beach     Branch    of 

The  New  York,  New  Ha- 
ven &  Hartford  Railroad. 

I,  492-495 

•     u  "     tt      "     "    Union  Passenger  Railway,  I,  520,  521 

"     "  Under  Special  Conditions ..I,  514 

—What  It  Does ...  I,  896 

Electro-Magnet— Illustrat ion I,  400 

Double — Illustration  .    I,  400 

Electro-Magnets 1, 410,  4S6 

Electro-Motive  Force I,  397,  411,  419,  420,  422,  423, 

•429.431-433,  436,  445,  446,  460,  475,  476 

Measure  of I,  401 

Production  of I,  406 

Electroplating I,  274 

Chemical  Energy  in I,  402 

Elements  in  Battery,  Automatic  Electric  Block  Signals— Il- 
lustrations   IV,  282 

Induction  Motor 1,443 

of  an  Electric  Railway J,  453-485 

"  Construction Ill,  167-173 

"  the  Electrical  System I,  396 

Elephants,  Carriage  of  Railroads  by I,  223 

Elevators I,  253,  259 

Ellis.  William  F Ill,  314 

Elphinstone XI,    28 

Embankments Ill,  129 

Construction  of VII,  21S,  219 

Cost  of  Keeping  in  Order Ill,  422,  423 

Enlarging II,  221 

Slope  of Ill,  251 

Sodding Ill,  226 

Emergency,  Application  of  the  Brake  in  —  Instructions  to 

Enginemen 1,  319 

Applications  of  Brake I,  311-313,  343.  373 

Brakes,  Electric I,  485,  486 

or  Direct  Application  Position,  of  Engineer's 
Brake  and  Equalizing  Discharge  Valve  . .  .1,  352 

Piston— Illustration I,  344 

Stopping  a  Train  in I,  326 

Valve—  Illustration I,  344 

When   Service  is  Intended  —  Instructions  to 

Trainmen I,  371 

Emery  Cloth,  Use  of— by  Railways VII,  212 


GENERAL  INDEX.  121 

PAGE 

Emery, Storing  VII,  293 

"       Use  of- by  Railways VII,  212 

Wheels,  Use  of— by  Railways VJ1,  212 

Emigrants,  Effect  of  American  Customs  on 1,  202 

Eminent  Domain,  Value  of  Right  to  Carriers VIII,    58 

Employe,  Interest  of  Employer  in 11,31,32,    61 

Relations  of— to  Employer II,  91-95 

Welfare  of II,    15 

Employes,  Acceptance  of  Political  Offices  by IX,  204,  205 

"          Accidents  to IV.  122,  123 

"          and  Officers,  Relations  Between II,  27,    28 

"          Arbitrary  Dismissal  of II,  20.">,  200 

Associations  of 1,227-229 

"   with  Officers I,  225 

at  Headquarters 111,418,419 

"          Average  Amount  Paid — in  America,  Europe  and 

India II,    25 

Behavior  of IV.  332.  3:54 

Bonding IX,  158-177 

Classification  of II,  30<i 

Co-operation  of— with  Employers X,  293-295 

Deceased— Wages  of VII,  403,  407;  IX,  394 

Deductions  from  Pay  of VII,  385-387,  392 

"          Discharged— Payment  of  VII,  408 

—Re-employment  of : IV,  330 

"          Dishonest II,  199 

"          Disposition  of  Property  Found  by IV,  331,  332 

"          Dissatisfaction  Among.11 II,    18 

Duties  of— on  Way  Freight  Trains IV.  323 

"          Earnings  Capacity  of— in  the  United  States. II,  25,    26 

Faithful II.    92 

Faithfulness  of V,  326 

Fitnessof II,  103 

"  —Test  of IV,  33 1 

"          Government V,  320 

Granting  Passes  to VII,  138 

Grievances  of Ill,  473 

"         Guaranty  Funds IX,  1 70 

Identification  of VII,  397 

u  —to  Paymasters .X.  230 

Increasein  Numberof 111,419-421 

Inefficient IX,  289 

Inexperienced  IX,  3S,    39 

Information  Regarding  the  Character  of IX,  1G7 

Intercourse  of— With  Officers II,    17 

"  Interest  of  Managers  in IV,     24 

"    —Methods  of  Heightening.. II,  13,  28,     29 
"  Investments  liy — in  the  Stock  of  the  Employer,  II,     28 

Keeping  Time  of '  I,  279,  280 

"       u  —in  England VII,  531,  532 


122  GENERAL  IXDKX. 

PAGE 

Employes  Leaving  Service,  in  Great  Britain  IV,  446 

"        Retaining  Wages  of  . . .  VII,  404,  405 

Loans  to X,  317-321 

Location  of  Residences  of V.    45 

Locomotive II,  200 

Loyalty  of 11,14,31,32    91 

Number  of— Per  mile  of  Road II,    27 

Obligations  of II,    21 

Obscure VI,    15 

Pay  of— Traffic  in IX,  434 

«     «  —When  Absent IV,  334 

Payment  of VII,  397 ;  X,  185-253 

44          "    — Who  Cannot  Appear  Personally  Be- 
fore the  Paymaster 

VII,  412,  413;  IX,  400,  401 

Practices  of  English  Railways  in  Choosing II,     15 

Presumption  of  Honesty  of IX,    37 

Prosperity  of— Basis  of II,    57 

Qualifications  of .-.   11,13;  IV,  331 

Required  in Ill,  415,  416 

Railway IX,  11-19 

—Aspirations  of II,    63 

— Charges  for  Transporting VII,  199-206 

—Definition  of  Titles  of 11,141,  142 

—Duty  of 11,66,    67 

— Growth   of   Associations   and  Unions 

Among II,    59 

—Integrity  of II,     65 

—List  of II,  308-320 

—Loyalty  of II,  65,    66 

—Number  of II,  306 

-Strike  of,  in  1886 II,    33 

—Tenure  of  Office  of IX,  109 

—Titles  of VII,  249-251 

—Unfaithful IX,  109 

—Versatility  of II,    63 

Recognition  of VI,    15 

Relation  of— to  Owners Ill,  472-475 

"      -   Railways II,  57-69 

Residence  of IV,  330,  331 

Responsibility  of IV,  333;  IX,  26,    27 

Roundhouse 1,271 

Rules  Governing— in  Great  Britain IV,  443-447 

Shop— Value  of  Discussion  Among I,  289,  290 

Should  be  Alert IV,  330 

"        Have  Printed  Instructions IV,  329 

Station VI,    18 

44      —Appointment  of IX,    25 

Surveillance  of V,  326 

Suspension  of IV,  332.  333 


GENERAL  INDEX. 


123 


Employes,  Taking  Time  of VII,  360-368 

Tipping , V,  391-395 

Track— Rules  Governing 111,260-271 

Training  of II,  103 

Transferred,  Wages  of VII,  403 

"          Uncalled  for  Amounts  Due X,  197 

Unfaithful II,    92 

Unskillful IX,38,    39 

Use  of  Intoxicants  by ...    IV,  330 

14    "   Stationery  by VII,  137,  138 

Value  of  Experienced II,    20 

"    —to  Employers IX,  15,    16 

Withholding  Wages  of IX,  388,  389 

Worn  Out— Provision  for II,    95 

"         Young — Necessity  of  Especial  Supervision  Over. 

IX,  29,    30 

Employer,  Condition  of — How  Improved II,    35 

—His  Knowledge  of  Labor  Performed I,  281 

"         Interest  of— in  Employe II,  31,  32,    61 

"          Loyalty  of  Employe  to II,  31,    32 

"         Relations  of— to  Employe II,  91-95 

Employers,  Co-operation  of— With  Employes X,  293-295 

u  Observation  of  Contracts  by II,    38 

Value  of  Employes  to IX,  15,    16 

Employment,  Ability  of  Capital  to  Find  Safe  and  Profitable. 

II,    34 

Railway— Opportunities  to  Find IX,    14 

Emulation,  Spirit  of I,  226 

End  Braces— Illustration,  Plate  III 170  171 

Carline,  Platform  Roof— Illustration,  Plate  II ,  116-117 

"        Vestibule— Illustration,  Plate  II 116-117 

Door— Illustration,  Plate  III ,  170-171 

"     Bracket — Illustration,  Plate  III 170-171 

"          "        Wedge— Illus tration,  Plate  III ,  170-171 

Chafing  Strips— Illustration,  Plate  III ,  170-171 

Closed  Stop— Illustration,  Plate  III ,  170-171 

Hangers— Illustration,  Plate  HI. ,  170-171 

Hasp— Illustration,  Plate  III ,  170-171 

Hood— Illustration.  Plate  III ,  170-171 

Open  Clasp—  Illustration,  Plate  HI ,170-171 

"      Stop -Illustration.  Plate  III ,170-171 

Seal  Pin— Illustration.  Plate  III ,  170-171 

Staple— Illustration,  Plate  III ,  170-171 

Threshold  Plate— Illustration,  Plate  III. ,  170-171 

Fascia— Illustration,  Plate  III ,  170-171 

Girts— Illustration,  Plate  III ,  170-171 

Grab  Iron— Illustration,  Plate  III. ,  170-171 

of  Car,  Observation— Illustration,  Plate  II. ,  116-117 

Piece  Plate— Illustration,  Plate  II ,  116-117 

Plate— Illustration,  Plate  HI ,  170-171 


124  GENERAL  IXDEX. 

PAGE 

End  Plate,  Body—  Illustration.  Plate  II  ................  1,  116-117 

"        "      Tie  Rod—  Illustration.  Plate  III  ............  1,170-171 


Rail,  Seat—  Illustration,  Plate  II  ..................  1,  116-117 

Rest,  Seat—  Illustration,  Plate  II  .................  1,  116-117 

Seat—  Illustration,  Plate  II  .......................  I,  116-117 


"      "    Corner  Plate—  Illustration,  Plate  11  ..........  1,  116-117 

u      "    Platform—  Illustration,  Plate  II  ...............  1,116-117 

"      "    Tie  Rod—  Illustration,  Plate  II  ...............  I,  1  16-117 

Energy,  Chemical—  Production  of  Electricity  by  ..........  I,  397 

"  "  "  Heat  by  ...............  I,  397 

Electrical  —  Conversion  of  Chemical  and  Mechanical 

Energy  into  .....................  I,  402 

—Distribution  of  ......................  1,414 

"         —Production  of  Heat  by  ...............  I,  397 

—Transmission  of  .................  1,412,  413 

"        Heat—  Production  of  Electricity  by  ...............  1,  397 

Lossof  ..........................................  1,398 

"        Mechanical  —  How  Measured  ......................  I,  403 

"  "          —Production  of  Electricity  by  ........  I,  397 

"   Heat  by  ..............  I,  397 

of  Electric  Currents  ........  .................  1,402^05 

u        Transformation  of  Chemical  into  Mechanical  ......  I,  393 

Engine.     (See  also  "Locomotive.") 

"        American  —  Superiority  of  ........................  I,    44 

"Engine  and  Roundhouse  Men"  ...........  VII,  485,  486,  518,  519 

Engine  Brakes  ...........................................  I,  380 

Breda—  of  Milan  .................................  I.  151 

"        Compound  .......................................  I,    95 

"        Connection  of  the  Dynamo  to  .....................  I,  456 

"        Coupled  Passenger  Bogie—  Illustration  ............  I,  132 

"        Detaching—  Instructions  to  Trainmen  ............  J,  323 

Donkey  ........................................  I,    77 

"        Evaporating  Power  of  —  How  Increased  ...........  I,    26 

Finishing  of  the  ...............................  ...I,  286 

"        First  Ten-Wheeled  Passenger—  "Thatcher  Perkins," 

1863—  Illustration  ......................  I,    45 

14     Truck—  "Brother  Jonathan,"  1832—  Illustration 

........................................  I,    34 

Frame  ...........................................  I,  380 

"      Clamping  of  ...............................  I,  286 

Freight—  The  First,  1832—  Illustrat  ion  .............  I,    38 

"Hercules,"    1837—  The     First    Having    Equalizing 
Levers  —  Illustration  ..........................  I,    51 

House,  Air  Pipes  in  ..............................  I,  328 

"      Foremen,  General  Intructions  to  .......  I,  328,  329 


GENERAL  INDEX.  125 

PAGE 

Engine  "Kodak,"  Direct  Connected  to  Generator,  Fitchburg 

,  and  Leorainster  Street  Railway— Illustration.  .1,  453 

"        Length  of  lime  kept  in  Service 1.247,248 

Madras  Railway— Illustration I,  133 

"        Mineral  Tank— Scotland— Illustration I,  123 

"        Neilson's  Twin  Goods— Scotland— Illustration I,  125 

"        Newton's  Experimental,  1680— Illustra tion I,     17 

"        North  Midland  Company's I,    48 

"        Operation  of I,  83,    84 

"        Passenger— Description I,    66 

—Suburban    1,303 

—Through I,  303 

"Pioneer,"  1836— Baldwin's— Illustration I,    39 

"        Saddle  Tank— American  Four-Wheeled — Illustration 

I,  105 

Stationary 1,108 

Steam 1,453,  454 

"        Superintendent I,    27 

"        Testing— for  Leaks I,  370 

"        —The  First  Built  for  Burning  Cumberland  Coal— 

Illustration 1,     43 

"  "          "        in  America  with  a  Four- Wheeled  Bogie 

—Illustration I,     50 

"  "          "        to  Draw  a  Car  on  the  American  Conti- 

nent—<  'ooper's  "Tom  Thumb,"  1829 

—Illustration I,     27 

"  "          "        with  a  Double  Fire  Box   I,    49 

"     •'Ro^lnfrGrme- Illustration  ..I,    43 

"          "          "     Equalizing  Levers I,    51 

Tank I;  106 

"        Trimmings I,  280 

"        Truck— Illustration,  Plate  I I,  f  8-59 


Axle— Illustration,  Plate  I ... 

Box— Illustration,  Plate  I 

Brake 

Brass— Illustration,  Plate  I 

Equalizer— Illustration,  Plate  I 
Frame — Illustration,  Plate  I. 


Brace — Illustration  Plate  I. . . 


Pedestal— Illustration.  Plate  I 


Brace — Illustration.  Plate  I  .. 


,  f)8-f>9 
,  58-o9 
.1,  .329 
,  58-59 
,  58-59 
,  58-59 
,  58-59 
,  58-59 
,  58-59 
,  58-59 
,  f>8-59 
58-59 
,  58-59 
,  58-59 

Trucks I.  2«B 

Type  Railway  Generator I,  456-458 

"  Armature  of- — Showing 
Winding  Connected  to  Commutator — Illustra- 
tion  v<. I,  458 


Spring— Illustration,  Plate  I. 


Band — Illustration,  Plate  I 

"        Hanger — Illustration,  Plate  I .  . .. 

Tire— Illustration.  Plate  I 

Wheels— Illustration,  Plate  I 
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Engine  Type  Railway  Generator  Field  with  Brush  Holder 

—1,500  Kilowatt— Illustration I,  390 

"        Uncoupling  From  Train I,  375 

Engines.    (See  also  "  Locomotives.") I,  259 

Atmospheric Ill,  120 

Coal  Burning— Cost  of  Change  to  Oil  Burning.. .  .1,  104 

Consolidation I,  164 

Failure  of  Reporting IV,  381 

Freight— Weight  on  Drivers  of I,    64 

Inspection  of II,    47 

"  Air  Brake  Equipment  on I,  328,  329 

Loads  Hauled  by— in  America I,  206 

Marine I,  103 

Passenger— Weight  on  Drivers  of I,    64 

Primitive  Application  of  Steam  to XI,  510-520 

"  "  u         "       " — Illustrations.. 

XI,  510-520 

Specific  Names  for I,    45 

Stationary I,  68,  103 

for  Moving  Trains Ill,  120 

Stephenson's— Valve  Gear  of I,    48 

Switch— Weight  on  Drivers  of I,    64 

Switching— Description  of I,    65 

Two  or  More  Coupled  to  a  Train I,  320,  372,  373 

Use  of  Numbers  in  Designating I,    45 

Weight  of I,  165 

Eng  neer.     (See  also  "Engineman.") 

Chief II,  138 

"    —Duties  of II,  210-223 

Civil II,  175, 176, 198;  III,  131-133,  311,  312 

"    —Characteristics  of II,  210,  211,  213 

"    —Functions  of *. II,  211 

Consulting II,  138 

Division II,  138 

Duties  of IV,  38-40 

— His  Knowledge  of  the  Locomotive I,    16 

Locomotive II,  200 

Mechanical I,  277 

of  Tests I,  277,  278 

Position  of IV,    37 

Skillof I,    91 

Stationary I,  253 

The I,  311,312;  IV,  33-40 

Engineers.     (See  also  "Enginemen.") 


Engineers,  Assistant 111,259 

Engineers'  and  Firemen's  Pay  Rolls VII,  393,  394 
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Engineers'  and  Firemen's  Time  Book VII,  366,  376-379 

Books  and  Essays  Written  by I,  235 

"          Brake  and  Equalizing  Discharge  Valve,  with  Feed 

Valve  Attachment— Illustration  ...I,  351 

Valve I,  309,  315.  317,  319,  320,  538 

"      —Illustrations,  Plate  I. I,  58-59,  349 

"  — Instructions  to  Enginehouse  Fore- 
men and  Inspectors I,  328 

"      —Operations  of I,  349-352 

"  with  Feed  Valve  Attachment  and 
Duplex  Air  Gauge  —  Illustra- 
tion...   I,  316 

Characteristics  of IV,  34,    38 

Civil— Requisitions  of VII,    72 

"         Electrical— American  Institute  of I,  391 

"          Equalizing  Brake  Valve — Illustration I,  539 

Fuel  Delivered  to VII,  334,  335 

"          Influence  of — on  Consumption  of  Fuel VII,  173 

"          Instructions  to I,  315-321, 363- 

"         Lever  in  Connection  with  Reversing  Gear  —Illus- 
tration       -I,    91 

"          Licensing II,    47 

"         Locomotive— Brotherhood  of II,    53 

Practical  Knowledge  of  Fuel  of VII.  170 

"         Rules  Governing IV,  420-428 

Stakes,  Care  of Ill,  244 

Valves I,  305,  306,  313,  334,  317-349,  353,  354 

u          Wages  of VII,  365 

"Engineering" VII,  462 

Engineering  Department II,  136-138 

of  the  Navy I,  234 

Recognition  of I,  234 

Profession II,  223 

Engineman.     (See  also  "Engineer.") 

—Meaning  of  Term IV,  335 

Enginemen.     (See  also  "Engineers.") 

Dangers  to— How  Minimized I,  198 

General  Instructions  to I,  315-321 

Responsibility  of IV,  359 

England,  Accounting  for  Material  and  Fuel  in VII,  528-530 

Adjustment  of  Claims  in VI,    21 

Capitalization  of  Railways  in Ill,  65-71,  85,    86 

Carriage  of  Parcels  in V,  517,  520,  521 

Collection  of  Fares  in V,  182-188 

Construction  of  Locomotives  in I,    28 

Cost  of  Block  System  in IV,  141 

"      u  Operating  in 111,145,116 

Early  Signals  in IV,  247-24!) 

Experience  of  in  Connection  with  Compartment 
Car I,  177 
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England,  Fog  Signaling  in IV,  271,  272 

Form  of  Cylinders  iu  General  Use  in I,    88 

"       -Gauge  Used  in 111,194 

Great  Northern  Railway  of. .  .Ill,  267-270;  IV,  331- 
334,  343,  344/349,  360,  363,378,  402,  405. 
407-409,  411,  414,    418.  419,  432;  V,  225,  540 
"      Western  Rail  way  of,...  Ill,  179, 191,192;  IV, 

341,349,350,382,407,410,425,433;  V,  227,  229 

Heating  Cars  in V,  234,  235 

"         Introduction  of  Link  Motion  in I,    48 

"  the  Cab  in I,    56 

"         Keeping  Time  of  Employes  in VII,  531,  532 

"         Labor  Unions  in II,    37 

Lighting  Cars  in IV,  173 

Mail  Service  in V,  560 

Maintenance  of  Track  in Ill,  307-309 

Maximum  Rates  in VIII,  135 

"         Method  of  Heating  Passenger  Cars  in I,  173 

Opening  Railroads  for  Business  in VIII,  300 

Opposition  to  Railways  in Ill,  117 

Payment  of  Wages  in X,  233,  234 

Perfection  of  Safety  Appliances  in IV,  141 

Pooling  in VIII,    76 

Practicesin VIII,    64 

"        "  —of  Handling  Supplies VII,  104,  105 

"         Private  Freight  Cars  in II,    45 

Prohibitive  Rates  in VI,    37 

Railway  Accidents  in IV,  128,  129 

Lawsof VIII,  265 

"         Responsibility  for  Baggage  in V,  308 

"         Royal  Commission  of VI,  69-71 

Safeguards  Adopted  in IV,  138 

Scholarship  in IX,    17 

"         Second  Class  Cars  in I,  170 

"         Shipment  of  Baggage  in V,  299,  300 

"         Sleeping  Cars  in 1,201 

"         Status  of  Railroads  in VIII,  14,  318 

Third  Class  Travel  in 1,169,  170 

Use  of  Headlights  in..... I,    67 

-     "MetalTiesin 111,376 

"     "  Parcel  Tickets  in V,  476 

"     "  Private  Carsin II,    45 

"     "  Rigid  Wheel-Base  in,  I,    24 

-  "     "  Teak  Wood  for  Passenger  Car  Wheels  in ... 

IV,  215 

English  Car  Wheel— Illustration IV,  215 

Cars,  First  Class I,  170 

"        Compartment  Car,  Origin  of 1, 183,  184 

*       Directors Ill,  140 


GENERAL  INDEX.  129 

English  Fish- Belly  Rail,  New  Jersey  Rail  road— A.  D.  1832—™ 

Illustration Ill,  203 

Freight  Cars I,  172 

Permanent  Way,  Section  of—  Illustration .  .Ill,  313 

Railways I,    50 

Costof   111,148 

Fiscal  Affairs  of VI,  318-333 

Time  Tables   IV,  78,    79 

Train  Rules IV,  331,  334, 340, 

343-345,  348-350,357,  3GCKJG4.  :  60,  307,374,377- 
382,  402,  403.  405-419,  421,  424,  425,431-435,441,  401 

Use  of  Portable  Railroads  by I,  222 

Englishman,  Personality  of  the I,  150 

Engraving Ill,  158 

Engravings  of  Electrical  Apparatus I,  391 

Enlargements,  Charging  to  Construction VII,  455 

Enlightenment,  Associations  of  Employes  for I,  229 

Entellus XI,    91 

Knterpris-e Ill,     79 

Enterprises,  Great — Requirements  of II,    33 

Entrances.  Passenger  Car I,  176 

Envelopes,  Remittance X,  203 

Environment,  Influence  of II,   vii 

Epatninonclas XI,    87 

Epeus XI,    91 

Equalization  of  Pressure 1,342,350,360,  301 

Equalizer— Illustration I,    GO 

Engine  Truck— Illustration,  Plate  I I,  58-59 

"          Fulcrum  to— Illustration I,    (JO 

Side  View  of— Illustration I,  110 

Equalizers,  Driver  Spring— Illustration,  Plate  I.. I,  58-59 

Equalizing  Bar— Illustration,  Plate  II. 1, 116-1 17 

"    Spring— Illustration.  Plate  II 1,110-117 

Cap— Illustration.  Plate  II...      .1,116-117 
"          "        Seat— Illustration,  Plate  II.      .1,110-117 

Brake  Lever—  Illustration,  Plate  II 1, 116-117 

"      Valve,  Engineer's— Illustration I,  539 

Discharge  Valve,  Operations  of I,  349-352 

Lever,  Effect  of I,    52 

Levers     1,51,110 

Piston I,  328 

Reservoir  for  Engineer's  Valve — Illustration.  .1,  539 

Equi   ment,  Adaptation  of,  to  Traffic Ill,  168,  169 

Air  Brake-Inspection  of I,  328,  329 

Apportionment  of  Wear  and  Tear  of VII,  507 

Carrying  Capacity  of— On  What  Based VI,    51 

Comparison  of  English  and  American. .  .Ill,  147-149 

Construction  and  Maintenance  of I,  288 

Cost  of  Keeping  in  Repair Ill,  478,  479 

Defective IV,    60 
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Equipment  Department II,  170 

"          Difference  in I,  119 

Discussions  of  Matters  Relating  to I,  289,  290 

Duration  of Ill,  424 

Effective  Use  of— Upon  What  Dependent . . .  .VI,    52 

Expenses  of  Inadequate Ill,  427 

"  *          "Superabundant 111,428 

Freight— of  English  Railways I,  172 

"  Handling— of  the  Planing  Mill  and  Car  Shops.. 

I,  274,  275 

Inspection  of IV,    60 

"  Limitations  of VI,  49. 51-53 

Maintenance  of VII,  479-485,  616-518 

Motor  Car  I,  488 

of  Electric  Roads I,  489-506 

"  Repair  Shops  I,  237 

"  Roundhouses I,  243 

"Shops 1,259 

"  Passenger — Advance  in I,  165 

Purchaseof VII,    84 

Railway I 

"         Construction  of I,  138 

"  iutheUnitedStates...!,  141 

"          Manufacturers  of I,  126 

—of  Great  Britain Ill,  129 

Strife  of  Manufacturers  of I,  140 

Renewals  of Ill,  399 

Road— Electrical I,  462-469 

•  Successful  Manufacturers  of 1,  145 

Superabundant VI,    52 

Supply  of— Furnished  by  Railroads VI,  54,     55 

Utilization  of IV,  57;  V,  26-29;  VII,  180 

Erecting  and  Machine  Shop I,  254,  264,  265 

Room I,  261 

Shop 1,273,274 

for  Freight  Cars I,  271 

"    Passenger  Cars 1,  271 

"  "      —Locomotive  Department— Cross  Section — 

Illustration,  I,  248 
—End  Elevation— 

Illustration,!,  246 
-Side   Elevation 
— Illustration 

I,  245 

"      —  Tracksin 1,261,262 

Shops 1,272 

—Distribution  of  Material  to I,  272 

"         Tracks 1,265 

Erie  Rail,  A.  D.  1857— Illustration Ill,  268 

Errors,  Claims  for II,  242 
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Errors,  Correcting IX,  361-366 

in  Footing  Way  Bills IX,    59 

"    Way  Bills VI,  183,  18G 

"        Settlement  of  Claims  for VI,  293,  294 

Eryax XI,    91 

Erythrean  Sea XI,  111 

Escutcheon— Illustration,  Plate  II I,  116-117 

Esdraelon,  Plain  of XI,  104 

Essays— Written  by  Engineers I,  235 

EsMtiiates.  for  Raifway  Construction  Work II,  1*'8 

"          of  Cost  of  Constructing  Railways III.    31 

Esr ray  Baggage,  Tracing  for V,  342-346 

-   "  Fn-ight VI,  165-168 

Etiquette,  in  Corporate  Life II.    83 

Euphrates.  Boats  Used  on XI,    81 

Europe  Baggage  Allowed  in V,  288,  2S9 

in V,  284-286 

Billing  Baggage  in V,369-376 

Business  Methods  of VIII,  233 

Capitalization  in Ill,  142 

"        Carrying  Capacity  of  Carsin VI,  51,    52 

Cars  of IV,  316,  317 

Central XI,    54 

"*        Charges  for  Storing  Freight  in IX,    81 

Electric  Railways  in I,  505,  506 

Freight  Traffic  of. VI,  8-1 1 

Gauge  Used  in Ill,  194 

"        Government  Management  in VIII,  251 

Lighting  Cars  in IV.  1 T  3 

Methods  of  Heating  Trains  in ' V,  232-236 

"        Miscellaneous — Its  Primitive  Associations  and  Means 

of  Carriage XI,  477-488 

— Primitive  Carriage  in — Illustration 

XI,  477-488 

"        Passenger  Rates  in V,    25 

Practices  in VIII,    55 

"        Railway  Travel  in I.  202 

Use  of  Private  Cars  in VI,    73 

"     "  the  Air  Brake  in 1,204 

European  Railways,  Construction  of II,    26 

Cost  of Ill,  163,  164 

Operation  of II,    26 

Safety  of II,    26 

Euryalus , XI,    91 

Evaporation  in  Locomotive  Boilers I,    73 

Evolution,  Man's— How  Shown I,  296 

of  Cars    1,166 

"    Labor II,  32-56 

"    Man XI,  9,  10,  39 

"    Money  XI,    13 
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Evolution  of  Property    XI,      9 

Railroads I,  230;  III,  109-122 

the  Alternating  Current  Motor I,  445 

"    Brake I,  291-314 

"    Car  Seat 1,186,187 

"    Coal  Burner  Smokestack— Illustration. .  I,    69 

"    Locomotive 1,15,45,529 

"    Rail. .  .1, 163-164;  II,  212;  111,  126, 175-178,  204 

"    Railway  Motor 1,472 

"    Wheel IV,  187-195 

Track 111,1 74-205 

Transportation 1, 159 ;  III,  109 

"    Vehicles I,  156 

Examination  of  Engineers IV,  50,    51 

"  "  Station  Accounts IX,  80,    81 

"  Trainmen IV,  304,  305 

Examinations  for  Color  Blindness IV,  240-2 \ 3 

Necessity  of— in  Train  Service IV,    19 

Station— by  Traveling  Auditors 

IX,  226--231,  236-240,  248,  284-286 

Examiners,  Medical— Relief  Department X,  301,  312 

Excess  Baggage V,  371 

Billing V,  478-493,  495 

Charges  for V,  62,    63 

Checking V,  442,  443 

Coupons. V,  475,  476,  495 

Devices  of  Passengers  to  Escape  Charges  for 

...   V,  460,  461 

Difficulty  of  Collecting  Charges  on.  ..V,  458,  459 
Forwarded   by  Freight  Trains — Rules  Gov- 
erning  V,  501,  502 

Forwarding V,  494-502 

Interline  Returns  of V,  482 

Money  Coupon  Tickets. .V,  471,  472,  476,  477,  495 

Monthly  Returns  of — Rules  Governing 

V,  507-512 

Rates V,  458 

Receiving V,  502,  503 

Revenue V,  455,  457,  460 

"          Accounting  for V,  506-514 

Collection  of V,  462-477 

Rules  Governing V,  494-505 

Tickets V,  509 

Use  of V,  471-477 

Traffic V,  454-461 

Form  of  Release  for V,  443 

—Interline V,  466 

— i  n  the  Un  ited  S  tates . . 

V,  487,  488 

"       Local V,  465,  466 
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Excess  Baggage  Traffic.  Organization  of V,  469 

"          Way  Bills.    V,  449,  450, 

486,  487,  489,  495,  496,  501,  502,  504 

44        "    —Austrian V,  493 

Fares,  Collection  of V,  192, 193,  196 

-      Refunds  of V,  196 

"Exchange" VII,  462 

Exchange,  Accounting  for X,  180 

Checks,  Mileage V,  211 

Orders V,  205 

Excursion  Card  Tickets V,    95 

Tickets V,  92,  99, 107-111 

Auditing X,  125,  126 

English V,  239 

Traffic V,  108,  110 

Excursions II,  250 

Announcements  of V,  115,  116 

Organizing  and  Promoting V,  113 

Executive,  Chief— Duties  of II,  143, 150,  151 

"   — Influence  of II,    81 

"    —Titles  of 11,143 

"          Department II,  138 

Officers,  Duties  of II.  74,  75,  132 

Exemptions  of  Carriers VI,  283-293 

Exhaust  Connection.  Pump — Illustration,  Plate  I. I,  58-59 

"        Nozzle — Illustration I,    65 

Pipe,  Air  Pump— Illustration,  Plate  I. I,  58-59 

"        Port-Illustrations^Plate  1 1'««J 

"        Process  of  Conveyance I,  274 

"        Steam  Pipe— Illustration I,  539 

Triple  Valve I,  327 

Exhibits,  Daily— of  Passenger  Earnings V,  156-158 

Fixed— of  Railways X,    62 

Railway X,  145 

—Governmental X,  43,    44 

Value  of VII.  233 

Expanding  Generator  Coil— Illustration,  Plate  II 1, 116-117 

Expansion  Link — Illustration,  Plate  I. I,  58-59 

"  Pad— Illustration,  Plate  I I,  58-59 

Expenditure,  Limit  of — for  Safety  Appliances .».  .Ill,    38 

Expenditures VII,  227-532 

Classification  of.... VIL311-315;X,    32 

Construction 11,187.  188;  111,137;  VIII,  293 

—Capitalization  of Ill,    76 

Interest  of  the  Community  in.  .Ill,  166 

Constructive Ill,  418 

for  Improvements II,  189 

Growth  of Ill,  413 

Organization Ill,  414 
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Expenditures, Permanent VII,  525 

14  Relation  of— to  Capitalization VIII,  193 

"  "        "   Traffic  to III.  413-426 

Temporary VII,  525 

Expense,  Between  Dynamo  and  Car I,  451 

Bill  (See  also  "Freight  Bill") VI,  197 

Expenses,  Classification  of VII,  381 

Common— Apportioning VII,  502,  oil 

Comparison  of II,  109 

Current— Charging X,  29.    30 

Division  of X,    30 

Fixed— Meaning  of  the  Term Ill,  413 

Operating III.  413-426 

General VII,  495-497.  523.  524 

Influences  of  Traffic  on Ill,  419-421 

Notarial— Cost  of Ill,  156 

Operating II,  109;  VIII,  293 

"         —Apportionment  of,  as  Between  Passen- 
ger and  Freight  Business.  . .  .X,  154-175 

"         — Apportionment  of,  to  Divisions 

...    VII,  500-524 

—Charges  to VII,  456 

—Definition  of X,  179 

—Official  Classification  of VII,  472-499 

—Reduction  of II,    27 

—Relative  Cost  for  Steam  and  for  Elec- 
tricity  I,  515 

—Value  of  Classification  of X,  142-147 

—What  They  Include X,    62 

Relation  of— to  Earnings Ill,    57 

Separation  of  Natural  and  Traffic Ill,  292 

Terminal III.  409-411 

Track— Chargeable  to  Traffic Ill,  285-292 

"      —Classification  of  111.  287, 288 

"     —Relation  Various  Items  .Bear  to  the  Total 

Ill,  491 

Train Ill,  414,  415 

Vouchers  for VIII,  435 ;  IX,  368 

Expensing,  Express  Traffic V,  544,  545 

Experience,  Information  Afforded  by I,  283 

Necessity  of .11,  20;  IV,  50;  IX,    30 

of  the  Author  in  Electrical  Matters I,  389 

Practical •      I,  117 

Value  of II,    91 

Want  of II,  110 

Wisdom  Acquired  by Ill,  63,    64 

"Experiment,"  Locomotive I,  45,    50 

1832.    The  First  Engine  in  America  with  a 

Four- Wheeled  Bogie— Illustration I,    50 

Experiments— During  Early  History  of  Railroads I,  168 
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Experts,  Expenses  of Ill,  161 

Explanation  of  a  Popular  Form  of  Automatic  Air  Brake. .  .1,  538 

Explosives,  Use  of— by  Railways VII,  214 

Express  Accounts V,  541 

Agencies,  Classification  of V,  541 

and  Mail  Service V,  515-563 

Business,  Relation  of— to  Baggage V,  304 

"         Revenue  From V,  304 

Cars,  in  Passenger  Trains IV,  379 

Charges,  Collection  of V,  523 

Companies,  Advantages  of V,  527,  528 

Methods  of V,  537-551 

Rates  Exacted  of— in  United  States  .  .V,  521 

"      of V,  533-536 

Relation  of— to  Community V,  530,  531 

Earnings,  Definition  of X,  178 

Locomotive,  Italian— Illustration I,  129 

of  Chemins  de  fer  de  1'Etat  Beige— 

Illustration I,  128 

Messengers V,  518,  519,  539,  540 

Packages,  Unclaimed V,  346 

Sending  Money  by X,  265 

Service,  Beginning  of XI,  151 

in  United  States V,  537-551 

Settlements V,  550,  551 

Traffic V,  468,  517-536;  VI,      9 

Expenses  Attending V,  526,  527 

Way  Bills V,  543,  544 

Extension  End  of  Boiler— Illustration I,     98 

"          Front— Illustration,  Plate  I I,  58-59 

Extensions,  Construction  of II,  211 

Extra  Hose— Instructions  to  Enginemen I,  321 

"  Trainmen I,  328 

"       Train— Meaning  of  Term IV,  317 

"       Trains IV,  352,  353 

Extras  Book,  English V,  249 

Extravagance,  Effect  of Ill,  124 

"  in  Construction ...111,151 

Eye  Bolt,  Check  Chain— Illustration,  Plate  II I,  116-117 

Eyesight.  Defective , IV,  224-243 


Face  Plate  Buffers— Illustration,  Plate  II 1, 116-117 

"      Diaphragm— Illustration,  Plate  II 1, 116-117 

"      Inner— Illustration.  Plate  II I,  116-117 

"      Retaining  Chain— Illustration,  Plate  II  ...I,  116-117 

Facilities,  Conformity  of— to  Public  Needs I,  201 

Effect  of— on  Cost  of  Operating Ill,  427-432 

for  Care  and  Maintenance  of  Rolling  Stock I,  238 
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Freight  Traffic,  Kinds  of VI,      7 

Local VI,      7 

«  «        —Meaning  of  the  Term VI,      7 

"  "        Necessities  of— in  1831 1,    31 

«*  «         —of  Different  Countries VI,  8-11 

Principles  and  Methods  Governing  . .  .VI,  93-108 

"         Returns  of X,    67 

"        Trains,  Baggage  Carried  on — Charges  for V,  511 

"        Charging I,  371 

"        Collection  of  Fares  on V,  151-156 

a            "        Forwarding  Excess  Baggage  by — Rules  Gov- 
erning   V,  501,  502 

in  Great  Britain I,      63 

"        Operation  of IX,  100 

Passengers  on V,  150-156 

"        Releasing  Brakes  on 1,367 

"    .    Speedof I,  31;  VI,  10, 11 

"        Testing  Brakes  on I,  363 

Transferring VI,  168 

"        Transportation  of— at  Night I,    58 

"  "     —Rules  Governing 11,241 

Unclaimed V,  344,  346;  IX,  131,  132 

—Collections  for VII,  422 ;  IX,  427 

—Reports  of IX,  106 

Unloading II,  242 ;  IX,  101 

—at  Stations  Without  Agents VI,  105,  125 

"  En  Route VI.  101 

Way IV,'  413 

"    —Loading VI,  98.    99 

Weighing 11,242;  VI,  111,  146 

En  Route— Rules  Governing VI,  148 

Worthless— Charges  on VI,    95 

Freights,  Cheap— Rates  on VIII,  110 

French  Dumping  C&r—Illustratini I,  150 

"      Locomotive  and  Tender.  Jt»r  Switching  Purposes — 

Illustration I,  123 

Tender—  Illustrations 1, 127,  131 

"       Reservoir  Car  for  Liquids— Illustration I,  164 

Freshet  Repairs Ill,  285 

Freshets,  Damage  Caused  by Ill,  294 

Friction I,  293,  301 ,  302,  308 

Brake  Shoe I,  379 

"   '     Coefficient  of 1,311,429 

Effect  of— on  Rails 111,274 

Energy  of  Steam  Lost  in I,  4^3 

Production  of  Electricity  by I,  397 

"  Heat  by 1,397 

Friend,  Railways  Acting  as  a V.  139-144 

Frieze,  or  Letter  Board— Illustration.  Plate  II 1. 116-117 

Fringe,  Shade— Illustration,  Plate  II 1, 116-117 
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Frog— An  Early  Pattern— Illustration Ill,  192 

"    Guard  Rails Ill,  232,  233 

14     Movable— Slip  Switch— Illustration -. Ill,  367 

"    Old  Portage  Railroad,  A.  D.  1835— Illustration Ill,  210 

"    Staple  Iron  Used  as  a  Makeshift  for  a— Camden  &  Am- 

boy  Railroad,  A.  D.  1831— Illustration HI,  201 

"    Turn-Out— Illustration Ill,  366 

"    Wood's— New  Jersey,  A.  D.  1859— Illustration HI,  276 

Frogs , Ill,  228,  229 

"Frogs  and  Switches" VII,  462 

Frogs  Colliery  Railroads  of  England,  A.  D.  1825— Illustra- 
tions   1 1 1,  193 

•*      Crossing 111,236,237 

Front  Berth— Lower  Part— Illustration,  Plate  II. I,  116-117 

«    —Upper  Part— Illustra tion,  Plate  II. 1, 116-117 

Cylinder  Head— Illust ration,  Plate  I I,  58-59 

Extension — Illustration,  Plate  I I,  58-59 

Face  PJate  Gravity  Bar— Illustration,  Plate  II.. 1, 116-117 

Frame — Illustration,  Plate  I. I.  58-59 

Panel  Berth — Illustration,  Plate  II 1, 116-117 

Smoke  Arch— Illustration,  Plate  I I,  58-59 

Strap,  Main  Rod — Illustration,  Plate  I. I,  58-59 

Frost,  Action  of— on'Track VII,  220 

Frozen  Couplings — Instructions  to  Trainmen 1, 323,  324 

Fruits,  Delicate— Carriage  of V,  619 

Fuel I,    53 

"    Accounting  for VII,  327,  328,  330-336;  X,    88 

44  — Practices  of  English  Railways 

VII,528-530 

"    Acquisition  of VII,  162-176 

4    Bills  for VII,    85 

"    Careof. VI  1,1 62-1 76,  326,  327 

"    Charging VII,  275,326-336 

"    Comparisons  of  Consumption  of VII,  175 

"     Consumption  of— Effect  of  the  Fireman  on VII,  171 

44  —How  Heightened I,    70 

14    Cost  of.. 111,396,  424;  IV,  44;  VII,  175 

"    Custodianship  of VII,  176 

1    Deterioration  of VII,  327 

4    Enforced  Consumption  of I,    68 

4    Expenditures  for Ill,  399 

44    for  Early  Locomotives Ill,  120 

"Fuel  for  Locomotives" VII,  486,  519 

Fuel, Handling I,  259;  VII,  176 

4    How  Supplied  to  Locomotives I,  108 

"    Influence  of— On  Cost  of  Operation Ill,  394 

44    Inspectors  of VII,    94 

44          —Returns  of VII,  330 

44    Inventories VII,  347,  348 

44    Kindsof VII,  162-176 
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Fuel.  Liabilities  for X,PA61 

Liquid— Its  Advantages  Over  Other  Forms 1, 102,  103 

Loading  Locomotives  With   IV,  428 

Locomotive— Use  of  Oil  as 1, 104,  105 

Loss  of VII,  174 

Oil  Burner— Illustration I,  102 

Purchase  of VII,  84,  176 

Quantity  Carried  in  Tender I,  106 

Records  of VII,  330,  331 

Report,  General VII,  333,  334 

Requisitions  for VII,  85,  176 

Returns  for VII,  332-336 

—of  Receipts  and  Disbursements  of VII,    84 

Sale  of VII,  418 

"Fuel  Stations" VIIr  459 

Fi  el,  Stock  of VII,  85,  176 

Supplies    I,  273 

Tickets VII,  334,  335 

Train— Meaning  of  Term IV,  324 

Trains IV,  374 

Use  of VII,162-176 

"      " —in  Compound  Engines 1,46,    47 

"      "Woodfor VII,  163 

Utility  of  Different  Kinds  of VII,  162-176 

Vouchers  for X,  84,    92 

Waste  of VII,  172,  173 

Waybilliug VII,  329 

Fulcrum I,  110 

Bolt,  Gravity  Bar— Illustration.  Plate  II. 1, 1 16-117 

Brake  Lever— Illustra tion,  Plate  III 1, 170-171 

Center  Brake  Beam—  Illustration,  Plate,  II  . .  .1, 116-117 

Floating  Lever— Illustration,  Plate  III. 1, 170-171 

Inside  Brake  Beam— Illustration.  Plate  II.  . .  .1, 116-117 
Outside  Brake  Beam— Illustration,  Plate  II... 1, 116-117 

to  Equalizer—  Illustration I,    60 

Truck  Lever— Illustration,  Plate  II 1, 116-117 

Fulton,  Robert XI,  511 

Function  of  Electricity I,  396 

Fund,  Reserve Ill,  461 ,  462 

"      Working 11,189 

Funds,  Accident  Insurance— In  Germany X,  345-347 

Assistance— Italian X,  349,  350 

"Conscience" IX,  286,  287 

Custodian  of X,  258 

Custody  of IT,  186 

"       Distress II,    60 

"      Employes'  Guaranty IX,  170,  353-355 

Hospital    X,  312,  313 

Pension X,  321-323 

—French X,  329-345 
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Funds.  Pension— iu  Great  Britain X,  326-328 

-    India X,  350-352 

—Italian X,  347-349 

Relief— Sickness,  Accident  and  Death X,  298-309 

Safeguarding IX,  298 

Savings X,  313-320 

Sinking II,  137,  191 

—Accounting  for VII,  434,  449-452 

—Particulars  of Ill,  101-105 

Superannuation II,  60;  X,  326 

Working— Agents' IX,  180,  265. 329,  332-334 

—Conductors' IX,  182 

Funded  Debt Ill,    92 

Funnel,  Filling— Illustration,  Plate  II I  116-117 

Sand I,  103 

Furfnels I,  243 

Furnace I,  255 

Oil— for  Annealing I,  256 

Furnaces,  Brass  Melting I,  257 

Heating 1,258,  263 

Scrap I,  255 

Furniture,  Wear  and  Tear  of Ill,  299 

Furring.  Sheathing— Illustration,  Plate  II 1,116-117 

Side  Door— Illustration,  Plate  III ],  170-171 

Furs,  Carriage  of V,  519 

Fusees,  Use  of IV,  342,  352,  360,  403 


Gadsden,  J.  S IV,    28 

Galloway  &  Company I,    32 

Galvanic  Battery, Production  of  Light  from IV,  175 

Game,  Carriage  of V,  519 

Gang,  Boiler  Trimming I,  286 

Driving  Box I,  286 

for  Changing  Kails  on  Sunday Ill,  343 

Foremen I,  265,  276 ;  III,  259 

Guide , I,  286 

Steam  Pipe I,  286 

Valve— Work  in  Charge  of 1, 285,  286 

Wheel I,  286 

Gangs,  Section Ill,  238 

"       Track  Laying Ill,  209 

Ganger — Meaning  of  Term IV,  315 

Ganges    XI,    54 

Garden  Truck,  Cars  for  Handling I,  224 

Garnishments   VII,  385.  387,388,  403,  409 ;  IX,  401-403 

Gas  Bills X,  285 

"      "      Payment  of VII,  441 ;  IX,  403 

"      "      Remitting IX,  425 

"    Cock,  Main— Illustration,  Plate  II. 1, 116-1 17 
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Gas  Holder— Illustration.  Plate  II 1, 116-1 17 

Supports— Illustration.  Plate  II 1,116-117 

"    Lamp,  Bracket— Illustration,  Plate  II 1, 116-11 7 

"Gas  Making  Plants" VJI,  462 

Gas  Pipe  Hangers— Illustration,  Plate  II 1, 116-117 

"    Plant,  .Reservoir  in  a .    I,  438 

"    Use  of— for  Heating  Cars  in  Europe V,  235 

«      u     u      u      Lighting  Cars IV,  173, 174.  181 

"    Way— Illustration,  Plate  II 1, 116-117 

"    Wells I,  1U4 

Gases,  Consumption  of — In  Fire  Box I,    99 

Gaskets I,  324 

Metallic I,  381 

Paper J,  371 

Work 1,371,375 

Gasoline  Carbureters,  Use  of — for  Lighting  Cars IV,  183 

Use  of— for  Lighting  Cars IV,  181 

Gate  Platform— Illustration,  Plate  U I,  116-1 17 

*      Signals IV,  254 

Gates,  Cost  of  Keeping  in  Order Ill,  422,  423 

"     on  Car  Platforms IV,  121 

Gatemen,  English— Wages  of IV,  453 

Gauge,  Adopted  in  India Ill,  193 

Air I,  315,  336 

"          "•    —Illustration,  Plate  1 1,  58-59 

"         "    —Duplex 1,349 

u        —Illustration I,  316 

"    Pressure— Illustration I,  539 

American  Standard  I,  402 

Brown  &  Sharpe I,  402 

Car— Illustration,  Plate  II 1, 116-117 

Cocks.  I.    80 

"     —Illustrations,  Plate  I 1,58-59    64 

Device  for  Changing  Trucks  from  Narrow  to  Wide, 

and  vice  versa — Illustration I,  203 

Lamp — Illustration,  Plate  I I,  58-59 

Measurement  of Ill,  194 

of  Primitive  Vehicles Ill,  190 

"    the  Line Ill,  190 

Railroad— Controversy  over I,  35,  36,    37 

Steam I,    82 

—Illustration.  Plate  I I,  58-59 

"        —Exterior  of— Illustration I,    83 

—Interior  of— Illustration I,    82 

the  Narrowest Ill,  191,  192 

"    Standard I,  36,  38;  III,  190,  193,  194 

"    Widest  Ever  Used 111,191 

Track IV,  211 

"      — Illustration    Ill,  331 

'        Water I,    80 

11    Vol.    12 
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Gauge,  Water— Illustration I,    64 

Wheel IV,  211 

Gauges,  Battle  of I,  36.  37;  III,  192 

"         of  Different  Countries Ill,  194 

"        Railway — That  Have  Been  Used  in  Different  Coun- 
tries   1 1 1,  494 

Uniformity  in 111,193 

Gauging r...lll,  211 

Gear,  Reversing I,    49 

"          —End  View  of— Illustration I,    90 

"  "          — Engineer's  Lever  in  Connection   with — 

Illustration I,    91 

"  "          — Side  View  of — Illustration I,    90 

Geared  Motors I,  470,  471 

Gearing  of  Brake   Operated  by  Steam,  France,  1840— Illus- 
tration  I,  300 

"        "  Motors I,  474 

Gearless  Motors 1, 470,  471 

Gears,  Efficiency  of I,  480 

General  Baggage  Agent II,  139 

"         Agents,  Association  of V,  488,  491 

Balance  Sheet,  the X,  28, 29, 182-184 

Bookkeeper X,    80 

Books,  Spreading  Accounts  on X,  63-69 

Cash  Book X,  139-141 

Cashier,  the X,  260,  261 

Characteristics  of  the  Alternating  Current  System.. 

1,441-443 

—Transmission I,  412,  413,  414 

Claim  Agents,  Relief  Vouchers  Made  by IX,  372 

Counsel 11,138 

Distribution  of  Labor  Book VII,  382-385,  537 

"  Material  Book VII,  315-320 

Expenses VII,  495-497,523,  524 

Fiscal  Affairs X, 9-184 

"        and  Other  Affairs X 

Fuel  Report VII,  333,  334 

Foreman I,  264,'  271,  277 

Freight  Agent II,  138 

"       Correspondence  of II,  244 

Duties  of II,  241-249 

"       Knowledge  of II,  246,  247 

Instructions  to  Car  Inspectors 1, 330-333 

"  Engine  House  Foremen  and  Inspec- 
tors  I,  328,  329 

"  Trainmen I,  321-328 

Journals X,  77-79,    81 

Laborers. . . . .  „ 1,  286 

Land  Office,  Transportation  for V,  144 

Ledger X,  70-76 
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General  Manager.    (See  also  "Chief  Manager") . .  .II,  58, 153-1 76 

Advisersof 11,155 

Characteristics  of II,  153,  154 

"  "         Coadjutorsof 11,155 

"  "         Correspondence  of II,  158-161 

Duties  of 11,157, 158,161,  164 

Forbearance  of II,  202 

Meaning  of  Title II,  142 

Motivesof II,  154 

"         Relation  "  —to  Construction  Work ...... 

11,166-172 

"  "  "        "       "  Directors  and  Owners.. 

II,  155 

"               "                    "        "       "  Division    Superintend- 
ent  11,  199 

"  "       "       "  Subordinates 

II,  155,156,  162 

Scopeof 11,173,174 

Titlesof 11,153;  VII,  250 

Master  Mechanic I,  277 

Meetings I,  228 

"General  Office  Expenses  and  Supplies" VII,  496,  624 

General  Officers II, 65,  117 

Orders,  Issuing IX,    41 

Passenger  Agent II,  139;  V,  80,    81 

Characteristics  of II,  256,  257 

Repair  Shops I,  248,  270 

"        Storehouse I,  252 

Storekeeper VII,    76 

Duties  of VII,    88 

Inspections  by VII,    82 

Requisitions  on VII,    79 

Superintendent II,  138 

Scope  of 11,174,  175 

Ticket  Agent II,  139;  V,  79,    80 

"      and  Passenger  Agents II,  249-259 

Agent,  Characteristics  of II,  254 

"      Agents'  Association V,    79 

Time  Book VII,  372,  373 

Traffic  Manager II,  138 

Traveling  Auditors,  Duties  of IX,  276,  277 

Generation  of  Power,  in  Booster  System I,  435 

Generator,  The I,  424,  456-462 

Alternating  Current I,  440,  452 

Baltimore  &  Ohio  Railroad,    (500  Kilowatt)— Il- 
lustration   I,  497 

Coil,  Expanding— Illustrations,  Plate  //...I,  116-117 
-"          Direct  Connected  to  Vertical  Engine.    Brooklyn 
Bridge  Power  Plant,  (400  Kilowatt)— nius. 
tnttion : I,  456 
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Generator,  Direct  Current  .    I,  426,  440,  452 

"  Driven  by  a  Vertical  Engine— Metropolitan  West 
Side  Railway,  Chicago,  (1500  Kilowatt)  — 

Illustration I,  394 

Electric    1,396 

"  Engine  Type  Railway— Armature  of,  Showing 
Winding  Connected  to  Commutator— Illus- 
tration  I,  458 

M  Hestonville,  Mantau  &  Fairmount  Passenger  Rail- 
road, (4CO  Kilowatt)— Illustration I,  506 

in  Motion,  (800  Kilowatt)— Illustration  . .    I,  459 

Panel I,  460 

Railway,  (800  Kilowatt)— Illustration I,  508 

Railway  —Engine  Type I,  456-458 

"          Two-Phase  Alternating  Current,  (650  Kilowatt) 

—Illustration 1,  500 

Generators  Alternating  Current I,  449 

Connected  to    Horizontal    Engines  Xorth    and 
West  Chicago  Railway,  (800  Kilowatt)— III  tut . 

tration , I,  428 

Current  Supplied  by 1.  431 

Railway— Illustration I,  522 

Station I,  43 1 

"George  W.  Johnson''  Locomotive  1830— The  First  with  a 

Double  Fire  Box I,    49 

"George  W.  Johnson"  Locomotive,  1830— The  First  with   a 

Double  Fire  Box— Illustration I,    49 

Georgia,  Central  Railroad  of VI,     20 

Railway  Taxation  in Ill,  450,  451 

German  Beer  Car— Illustration I,  186 

"        Box  Car — Illustration I,  184 

First  Class  Passenger  Cur— Illustration I,  214 

"        Rapid  Transit  Passenger  Locomotive,  with  Belpaire 
Type  of  Fire  Box— Warschau-Wien   Railroad 

—Illustration I,  131 

Germans,  Influence  of — on  Manufactures I,  128 

Germany,  Baggage  Allowed  in V,  288 

Bogie  Cars  in 1,  171 

Breakage  of  Wheels  in IV,  221 

Builders  of I,  1 52 

Coaches  in I,  203 

Fourth  Class  Passengers  in V,    25 

Gauge  Used  in Ill,  194 

Gorernment  Management  in VIII.  247,  2(51 

Supervision  in 111,48,    49 

Grade  Crossings  in IV.  132,  133 

Heating  Cars  in V,  233-235 

"         — Its  Primitive  Associations  and  Means  of  Carriage 

XI,  459-462 

"          Manufacturers  of 1,128,  129 
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Germany,  Passenger  Service  in V,  229-232 

Practices  in VIII,  83,    85 

—Primitive  Carriage  in— Illustrations XI,  459-462 

Primitive  Wheel  from— Illustration .IV,  192 

Railway  Accidents  in IV,  129 

Relief  Departments  in X,  345-347 

Saxon  State  Railways  of— Freight  Cars  of I,  121 

Status  of  Railways  in .Ill,  48,  49;  VII,  332 

Use  of  Metal  Ties  in Ill,  377,  378 

Vestibule  Car  in I,  204 

Gibbs,  George IV,  178 

Giff ard,  H.  J I,    54 

Girder  Rail ,1,  462 

Girls,  Destruction  of XI,    69 

Girt  Corner  Iron— Illustration,  Plate  III 1, 170-171 

Girts,  End— Illustration.  Plate  HI. 1, 170-171 

"      Side— Illustration,  Plate  HI 1, 170  171 

Glacial  Epoch,  the XI     58 


Gladstone IX 

Glasgow I 

&  Garnkirk  Rail  way— Opening  of I 

Glass,  Austrian  Box  Car  for  Transportation  of— Illustration 
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Bowl— Illustration,  Plate  II. 

Dome— Illustration,  Plate  II 

in  Door,  Vestibule— Illustration,  Plate  II 

or  Tumbler,  Water — Illustration,  Plate  II 

Stained — Carriage  of . .    

Window— Illustration,  Plate  II. 


Globe— Illustration.  Plate  II. 


Holder— Illustration,  Plate  II. 


,116-117 
,116-117 
, 116-117 
, 116-117 
..X,  519 
,116-117 
,116-117 
, 116-117 

Glue,  Use  of— by  Railways! VII,  212 

Go  Ahead  Eccentric— Illustration.  Plate  I I,  58-59 

Connection— Illustration.  Plate  I I,  58-59 

"          "  "          Rod — Illustration.  Plate  I I,  58-59 

"         "  "          Strap— Illustration,  Plate  I. I,  58-59 

Gold Ill,  7,      8 

Early  Use  of— for  Money XI,  128 

Existence  of XI,    73 

Leaf,  Use  of— by  Railways VII,  209 

Ratio  of— to  Silver Ill,  12,    13 

—the  Standard  of  Money XI,    13 

Transportation  of V,  519 


"Goliath  "  Locomotive. 
Gondola  Car. 


31 
207 
160 
,  166 
Opening — Illustration. 

Gong I,  111,  112 

Gooch,  Sir  Daniel  M X,  164 


Standard  American — Illustration. 
"    Victorian  Railway— Illustration. 
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Goods  (See  also  "Freight.") 

Agent,  English II,  208 

and  Mineral  Audit  Office— English VI,  329-331 

Associations  for  Inspecting  and  Weighing VI,    24 

Car.    (See  also  "Freight  Car.") 

"        Austrian— Illustration I,  184 

"        in  Great  Britain I,    31 

Perishable— New  South  Wales— Illustration.  ..I,  188 

Classification  of II,  241 

Department— English  Railways VI,  318-323 

Engine,  Twin— Neilson's— Scotland— Illustration. .. I,  125 
Locomotive,  Consolidation — New  South  Wales — Illus- 
tration   I,  128 

Manager,  English II,  246 

Managers,  District— English II,  208 

Miscellaneous— Manufacture  of I,  138 

Protection  of— On  Freight  Cars I,  204 

Sale  of I,  125 

Train— Meaning  of  Term IV,  447 

Trains  in  Great  Britain I,    63 

Government,  Absence  of XI,  130 

Autocratic II,  38,  124,134;  XI,    43 

Carthaginian— Basis  of XI.  145 

Civilized XI,  130 

Claims  Against  the VI,  276-279 

Commissioners Ill,    46 

Control VIII,  12,  161,  217,  227 

"         Cost  of 111,57,    58 

w  •       Effect  of .VIII.  12,  13,  217.  256 

"         Objectionsto VII.  11,    12 

Practices  of— in  England VIII,  227 

"         Reasons  for VIII,  249 

Scope  of... VIII,    70 

—When  Necessary VIII,  255 

Corporate— Autocracy  in II,  132,  148 

Duty  of— Toward  Railways . .   VIII,  195 

Effect  of  Interference  of VIII,  12.  210 

Employes V.  320 

Characteristics  of VIII,  218 

Forms  of II,    44 

Freight VI,  279-283 

French— Its  Attitude  Toward  Railways .  .Ill,  46,    47 

Good— Upon  What  Dependent II,  122-127 

Interest  of —in  Transportation  Matters  .  ...II,  238 
Interference.  .  .VIII,  56,  57,65, 101,  133,218.  229,  239 

Advocates  of VIII,  222 

Grounds  for VIII,    67 

in  the  United  States Ill,    45 

Resultof VIII,    72 

With  Rates VIII,  193 
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Government,  Local XI,    29 

Management,  Advocates  of VIII,  222 

Basis  of VIII,  235 

Characteristics  of 

VIII,  12,  219,  241 , 242,  244 

Effect  on  Rates VIII,  242 

Experiences  of VIII,  235 

Objections  to VIII,  221 

Reasons  for VIII,  236 

New  Forms  of XI,    34 

of  Corporate  Property II,      v 

"    Corporations 11,281 

"    Labor  Unions .* II,    38 

"    Railways II.  136;IV,      8 

"   Shops I,  283 

"    the  United  States— on  What  Based II,    44 

Officials V,  361,  362 

Operation  of  Railways  by  the II,    49 

Ownership Ill,    45 

Characteristics  of VIII,  12,  223 

Disadvantages  of VIII,  253 

Effect  of V,  355 

Experiences  of VIII,  246 

in  United  States VIII,  248 

Reasons  for VIII,  230,  253,  259 

—When  Advisable.   ....  .VIII,  249,  250 

Paternal  Form  of II,    60 

Prescribing  Accounts  by  the X,    38 

Prevention  of  Unnecessary  Roads  by VIII,    200 

Principles  of.. . . .- II,  128-140 

Proper— How  Secured II,    iv 

Relation  of— to  Railway  Mail  Service. . . .  V,  552-563 

Requests  for  Transportation V,  144-146 

Servants,  Peculiarities  of VI,  276-279 

Service,  Characteristics  of VIII,  238 

"        Organization  of — Compared  with  Rail- 
way Service II,  122 

Stamp Ill,    10 

Supervision VIII,  65,  227,  253 

Advisability  of VIII,  194 

Best  Form  of VIII,  228 

Effect  of V,  363-365 

Scope  of VIII,  161,  183, 185,  193 

Value  of VIII,  194,  225 

The  Basis  of XI,  137 

Transportation  by VIII,    60 

Weak— Its  Effect VIII,      7 

Gover  mental  Interference X,  39,    41 

—Its  Effect,  on  Railways  . . .  VI,  39-41 
Regulations,  Scope  of  Beneficial VIII,  17,    22 


168  GENERAL  INDEX. 

Governments,  Arbitrary  Interference  of— Its  Effect.  .IV,  138-140 
Intervention  of— in  the  Affairs  of  Railways.V,    18 

Obligations  of Ill,    86 

Policy  of Ill,    45 

Rules  Prescribed  by— for  Heating  Cars. . .  .IV,  163 

Status  of— Toward  Railways VI,    39 

Vouchers  in  Favor  of VII,  435 

Governor — Illustration,  Plate  I I,  58-59 

Air  Pressure— Illustration,  Plate  II I,  116-117 

Automatic 1,485 

Double I,  356 

Pin  Valve I,  365 

Pump I,  309,  315,  336,  538 

44      —Illustration I,  539 

44      — Duplex— Illustration I,  355 

—Improved— Illustration I,  354 

— Instructions  to  Engine    House   Foremen 

and  Inspectors I,  328 

"      —Operations  of I,  352-356 

Speed I,  455 

The  Best II,  203 

Governors,  Double I,  313 

Grab  Iron  End— Illustration,  Plate  HI I,  170-171 

"      Roof— Illustrat ion,  Plate  III .1,  170-171 

"      Side— Illustration,  Plate  III I,  170-171 

Grade  Crossings,  Accidents  at IV,  130,  131 

44          Trains  Approaching IV,  355 

of  Trains— Meaning  of  Term IV,  318 

Gr  des,  Bettering II,  221 

Descending I.  327 

Effect  of— on  Chilled  Wheels IV,  206 

"     "    Cost  of  Operation 111,392 

" Grading" VII,  462,  463 

Graduating  Pin—  Illustration I,  344 

Spring— Illustrations 1,341,  344 

Stem— Illustrations I,  341,  344 

Valve I,  340-342 

"      —Illustrations I,  341,  344 

44  "      Pin— Illustration 1,341 

Graham,  J.  M VI,    20 

Grain.  Cars  for  Handling I,  224 

Door— Illustration,  Plate  III 1, 170-171 

Battens— Illustration.  Plate  HI 1, 170-171 

Floor  Block— Illustration.  Plate  III 1, 170-171 

Guide  Arm— Illustration,  Plate  III 1, 170-171 

Guides— Illustration.  Plate  III 1, 170-171 

Hold-up  Hooks— Illustration,  Plate  III. .  .1, 170-171 

Leaf— Illustration,  Plate  III   I.  170-171 

"      Battens—  Illustration,  Plate  HI 1, 170-171 

44     Hinges— Illustration,  Plate  HI 1, 1 70-1 7 1 


GENERAL  IXDEX.  169 

PAGE 

"Grain  Elevators"  .................................  VII,  459,  460 

Grain,  Loading  .........................................  VI,    99 

"      Strips,  Beveled—  Illustration,  Plate  III  .........  1,  170-171 

Grand  Trunk  Railway  of  Canada  ........................  Ill,    88 

Granger  Agitation  ...................................  VIII,  198 

Grant,  General—  Baggage  of  ..............................  V,  278 

Grass,  Cutting  .........................................  Ill,  240 

"     Removing  .......................................  Ill,  285 

"Grasshopper"'  Locomotives,  First  Construction  of  ........  I,    32 

Grate—  Illustration  .......................................  I,    67 

Plate  II.  .........................  1,  116-117 

and  Damper,  Section  Showing—  Illustration  ........  I,    96 

Circulation  of  Water  in  ...........................  I,    96 

Inner  Shell  of    .......................  .  ............  I,    96 

Locomotive  .......................................  I,    95 

Outer  Shell  of  ....................................  I.    96 

Rigging  ..........................................  I,  286 

Rocking—  The  First  Engine  with—  Illustration.-.  ____  1,    43 

Shaker—  Illustration,  Plate  II.  ..................  1,  116-117 

Shaking  Rig—  Illust  ration,  Plate  I  ................  I,  58-59 

Size  of  .............................................  I,    72 

Surface,  Locomotive  ...............  ............  I,  72,    73 

Grates  ...................................................  I,  286 

for  Anthracite  Coal  ...............................  I,    96 

"       Rocking—  Illustration,  Plate  I  ..................  I,  58-59 

Gratuities,  Acceptance  of  ...............................  IV,  331 

"  —  in  Great  Britain  ..........  IV,  445 

"          Entering—  on  Pay  Rolls  ....................  VII,  392 

Gravel  Ballast  .....................................  Ill,  221,  222 

Gravity  Bar,  Back—  Illustration,  Plate  II  ..............  1,  116-117 

"    Front  Face  Plate—  Illustration,  Plate  II.  .  .1,  116-117 
Fulcrum  Bolt—  Illustration,  Plate  II  ......  1,  116-117 

,401 
,  334 
,  246 
94-96 


Battery,  Cell  of—  Electro-Motive  Force  of 

Effect  of—  on  Brakes  ............................. 

Loading  Cars  by  ................................ 

Marshalling  Trains  by  .......................  IV, 


.......................      , 

Great  Britain,  Baggage  in  ................................  V,  284 


Builders  of 

Delivery  of  Freight  in 


,  152 
,  173 
Early  History  of  Railways  in  ..........  1,  168,  169 

,207 
,206 
,    31 
63 


Flat  Car  in 

Freight  Car  Load  in 


or  Goods  Car  of 


•l      Trains  in 
Traffic  of  .....    ..................  VI,  8-11 

Government  Supervision  in  ...............  Ill,    51 

Heating  Cars  in  ..................  IV,  152;  V,  236 

Labor  Unions  in  ..............  .  ...........  II,    37 

Laws  of  ..................................  II,    45 

Manufactories  in  ...........................  I,    32 


170  GENERAL  INDEX. 

Great  Britain,  Manufacturers  of  Locomotives  and  Cars  in.  .1,  138 

Methods  of  Capitalization  in Ill,  487-490 

Particulars  of  Train  Service  in IV,  440-464 

Proprietors  of  Collieries  in II,    45 

Protection  of  Trains  in IV,  92-94 

Railway  Equipment  of Ill,  12<J 

"         Managers  in Ill,  148 

"         Taxation  in Ill,  434,  435 

Railways  of IV,  440 

Relief  Departments  in X,  325-329 

Speed  of  Freight  Trains  in. I,    31 

Train  Signals  in I,  171 

Use  of  Tarpaulins  in I,  204 

"     "  the  Cowcatcher  or  Pilot  in I,    56 

"     "    "    Telegraph  in  Moving  Trains  in. .. 

IV,  87.    88 

Indian  Peninsular  Railway Ill,  178 

Northern  Railway  of  England  .  .Ill,  267;  IV,  331-334, 
343,  344,  349,  360,  363,  378,  402,  405,  407,  409, 
411,  414,  418,419,  432;  V,  225,445,  447,  448,  5-40 
Railway  of  England— Practices  of .  .IV,  447-456 

"Ireland 111,178,183 

Western  Railway I,  35-37 

of  England Ill,  179, 

191,  192;  IV,  341,   349,  350,  382, 
407,     410,    425,    433;    V,    227,     229 

Grecians,  The XI,  25,  85-88,  90-92 

Greece  XI,  44,  104 

Heroic  Period  of XI,    40 

Semi-Barbarous—Primitive  Carriage  in XI,    83 

"        Xerxes'  Invasion  of XI,  133 

Greeks XI,  75,  89,  91,  92,    94 

Ancient  Ships  of XL    93 

"         Vehicles  of  Gods  of XI,  154,  155 

Green,  Signification  of IV,  340 

Gresham,  Sir  Thomas Ill,    11 

Griffin,  T.  A IV,  206 

Grinder I,  258 


Grinders 

Groove  in  Air  Cock  Plugs.,. . 
Grooves,  Flange  . . 


265 
372 
304 
377 

Gross  Earnings— a  Basis  for  Taxation Ill,  441-446 

Unit  of I  ,    27 


Leakage . . 


Ground,  Selection  of — for  Roundhouse 

Grounds. . 


240 
250 
238 
119 

of  the  Locomotive I,  38,    39 

Man's— How  Shown I,  296 


for  Care  and  Maintenance  of  Rolling.  Stock 


Growth,  Evolutionary  Period  of. 


GENERAL  INDEX.  171 

Grundmann,  Professor VII,  168 

Guaranties Ill,  422 

Execution  of VI,  141 

for  Freight  Charges VI,  95,    $6 

Moneys  Deposited  as IX,  323.  324 

of  Kailvvay  Debts Ill,    39 

Guaranty  Bonds IX.  158-177 

Companies IX,  32,353,  355 

Funds,  Employes' IX,  170,  353-355 

Premiums IX,  169-172,  353,  354,  356 

Guard  Bridge — Illustration 11 1    343 

tt      Cattle— American— Illustration Ill'  342 

**      Rails,  for  Bridges 111,223,  224 

"      Frog 111,232,233 

"      Rod,  Vestibule  Door— Illustration,  Plate  II 1, 116-117 

"      Wheel — Illustration,  Plate  I . I,  58-59 

Guards.    (See  also  "  Conductor.") 

Cattle Ill,  225,  256 

"      —Cost  of  Maintenance  of Ill,  292 

English— Wages  of IV,  452 

Guards'  Way  Bills,  English V,  248 

Guiana,  British Ill,     15 

Guide  Arm,  Grain  Door— Illustration,  Plate  III I,  170-171 

"      Bar I,    87 

"      Block— Illustration,  Plate  I I,  58-59 

"       Bottom  Face  Plate— Illustration,  Plate  II I,  116-117 

a      Brake  Lever— Illustration.  Plate  III 1, 170-171 

u      Cylinder  Lever— Illustration.  Plate  II 1, 116-117 

"      Dead  Brake  Lever— Illustration,  Plate  III. 1, 170-171 

"      Gang 1,286 

"      Hook,  Dead  Brake  Lever— Illustration,  Plate  III 

1,170-171 

"      Top  Face  Plate—  Hlus tra tion,  Plate  II. 1, 116-117 

"      Work I,  286 

"       Yoke— Illustration,  Plate  I I,  58-59 

Guides I.  285 

—Illustration,  Plate  I I,  58-59 

"        Grain  Door — Illustration,  Plate  HI. 1, 170-171 

Gunpowder,  Transportation  of VI,  105 

Gyges XI,  100 


Habit I,  185,  186 

Habits,  Mechanical U,    68 

Hackworth,  Timothy I,    27 

—Locomotive    Built     by,    "Sampson," 

1838— Illust  ration I,     40 

Hadley,  Arthur  T Ill,  135 

Half  Box  Car,  Belgian  Railroad— Illustration I,  158 

"     Italian— Illustration 1,160 


172  ^GENERAL  IXI>l-:\. 

Half  Box  Car,  with  Tubular  Frame,  Belgium— Illustration,  1, 156 

"    Cars 1,207 

"    Fare  Permits V,  120-123 

"        Rules  Governing V,  123 

"        "    Tickets V,  133 

Auditing X,  125,  126 

Halicarnassus XI,  100 

Hammer,  Drop I,  263 

Hammers,  Steam 1.255 

Hammersmiths I,  263 

Hammock  Hooks— Illustration,  Plate  II 1, 116-117 

Hammond,  C.  A IV,  275,  295 

Hand  and  Lamp  Signals— Illustrations .IV,  479,  480 

w      Brake  Chain— Illustration,  Plate  III 1, 170-171 

"  "      Connecting  Rod— Illustration.  Plate  II. .  .1, 116-117 

"      Holder— Illustration,  Plate  III 1, 170-171 

"  "      Modern— Illustration 1,300 

"  u      on  Freight  Cars 1,378 

"  "      Pawl— Illustration,  Plate  III. 1, 170-1 71 

"  "      Platform— Illustration,  Plate  111 1,170-171 

"  "      Ratchet— Illustration,  Plate  HI I,  170-171 

"  "      Rest— Illustrat ion,  Plate  III 1, 170-171 

"      Staff—  Illustration,  Plate  HI. I,  170-171 

"      Wheel— Illustration,  Plate  HI 1,170-171 

"      Brakes '..1,332 

on   Air-Braked  Cars— Instructions   to   Train- 
men   I,  374 

Use  of — Instructions  to  Trainmen I,  323 

"      Braking  by— Instructions  to  Enginemen I,  319,  320 

"      Car — Illustration I,  148 

"    Velocipede— Illustration 1,149 

"    Wheels IV,  213,  214 

"      Chain  Brake I,  297 

"     Hold—  Illustration,  Plate  I I,  58-59 

"      Hole— Illustration I,    60 

"     Lamp  Signals,  Rules  Governing IV,  348,  349 

"      or  Grab  Rail  Body— Illustration,  Plate  II 1, 116-117 

"      Rail— Illustrations,  Plate  I, I,  68-59,    60 

"        "     Arch— Illustration,  Plate  I. . . I,  58-59 

"         "     Brackets—  Illustration,  Plate  I I,  58-59 

"      Wheel,  Brace — Illustration,  Plate  II 1, 116-117 

"      Work,  Replacing— by  Machinery I,  263 

Hands,  Use  of— for  Signals IV,  264 

Handbills V,  115,  116 

Handle,  Ash  Pan  Damper— Illustration,  Plate  I I,  58-59 

Berth  Catch— Illustration,  Plate  II. 1, 116-117 

Brake  Valve 1,315 

for  Steam  Blow-Off—  Illustration,  Plate  II 1, 116-117 

Four-Way  Cock— Illustration I,  341 

u        Side  Door— Illustration,  Plate  HI 1, 170-171 


GENERAL  IXDEX.  173 

PAGE 

Handle,  Vestibule  Door  Drop — Illustration ,Plate  II 1, 116-117 

Handling  Cinders  at  Roundhouse I,  260 

Freight,  Routine  Connected  with VI,  82,    83 

Trains— Instructions  to  Engineers I,  366,  367 

Hanger,  Bell  Cord—  Illustration,  Plate  II 1,116-117 

Brace,  Step— Illustration,  Plate  II. 1, 116-117 

Brake— Illustration,  Plate  II. 1, 116-117 

Center  Brake— Illustration,  Plate  II. 1, 116-117 

Feed  Pipe— Illustration,  Plate  I. I,  58-59 

Link— Illustration,  Plate  I I,  58-59 

"    —Crescent— Illust ration,  Plate  II I,  116-117 

Safety— Illustration,  Plate  I I,  58-59 

"      —Center  Brake— Illust  ration,  Plate  II..  1, 116-117 

Side  Door — Illustration,  Plate  III 1, 170-171 

Step— Illustration,  Plate  II I,  116-117 

Hangers I,  334 

Brake I.  379 

Driver  Spring— Illustration,  Plate  1 1, 58-59 

Dry  Pipe— Illustration,  Plate  I I,  58-59 

End  Door— Illust  ration,  Plate  III 1, 170-171 

Gas  Pipe — Illustration,  Plate  II 1, 116-117 

Hose— Illustration,  Plate  1 1,  58-59 

Link I,    90 

Pipe— Illustration,  Plate  II 1, 116-117 

Swing— Illustration,  Plate  II I,  116-117 

Hanging  Up  Hose— Instructions  to  Car  Inspectors .1,  333 

Hangings,  Facilities  for  Repairing I,  274 

Hannibal XI,  140 

Hardness  of  Brake  Shoes I,  302,  303 

Hardware,  Care  of VII,  261,  292 

Use  of— by  Railways VII,  210 

Harmonica  Car I,  204 

Harmonious  Action — A  Necessity  of  Corporate  Life VI,    18 

Harvest  Tickets V,  92,  107 

Harvey,  C.  C Ill,  449 

Hasp,  End  Door— Illuat ration,  Plate  III I,  170-171 

"       Side  Door— Illustration.  Plate  III I,  170-171 

Head,  Back  Cylinder — Illustration.  Plate  I I,  58-59 

Board— Illustration,  Plate  II I,  116-117 

Brake— Illustration.  Plate  II 1, 116-117 

Casing,  Cylinder — Illustration,  Plate  I .1,  58-59 

"       Cross— Illustration.  Plate  I I,  58-59 

"      Cylinder— Back— Illustration,  Plate  II I,  116-117 

'-,  j  3£  fe:-. .  /. 

"  Piston— Illustration.  Plate  I I,  68-59 

Roll— Illust  ration.  Plate  II 1,  116-117 

"  for  Nigger — Illustration,  Plate  I I,  58-59 

Heads,  Brake I,  214 

Headers,  Double — Instructions  to  Enginemen I,  320 


174  UEXEJJAL  IXDEX. 

PAGE 

Headlight I,  1 12 

—Illustration I,     60 

Bracket— Illustration,  Plate  I I,  58-59 

Burner — Illustration  Plate  I I,  58-59 

Case— Illustration.  Plate  I I,  58-59 

Reflector— Illustration.  Plate  I I,  58-59 

Step—  Illustrations,  Plate  I I,  58-59.    GO 

— The  First  in  America I,    67 

Head  ights 1,57,    58 

Covering IV,  351 

Double I,    58 

Use  of IV,  344,  427,  482 

"  —in  America .1,    57 

"     "       "  England I,    57 

Headquarters,  Examination  of  Way  Bills  at IX,  57,    58 

Railway  Force  at Ill,  418,  419 

Heafford,  George  H V,  49,    80 

Heat,  Artificial — Man's  Knowledge  of IV,  146 

Effect  of— on  Chilled  Wheels IV,  205 

Energy,  Production  of  Electricity  by I,  397 

—Its  Effect  on  Brake  Shoes I,  302 

Loss  of I,  74,  398 

Non-Conductor  of I,    74 

Power  Appearing  as — in  a  Wire I,  405 

Production  of I,  398 

Quantity  of I,  398 

Reduction  of— in  Smokestack I,    53 

Sources  of I,  397 

Steam I,  261 

Heated  Air,  Circulation  of I,  261 

Heater,  Baker— Illustration,  Plate  II I,  116-117 

Hot  Water  Pipe  from— Illustration,  Plate  II. .  ..1, 116-117 

"        Top  of— Illustration,  Plate  II 1, 116-117 

Heaters,  Electric , I,  402 

Heating  Appliances  of  Shops I,  261 

Cars IV,  146-165 

"     by  Steam I,  269 

"     in  England I,  173 

u      "    France IV,  162 

Effect  of  Electric  Current I,  398,  399 

Furnaces I,  258,  263 

Hot  Air  System IV,  161 

"    Water  Circulating  System IV,  158 

"      Multiple  Circuit  System IV,  160,  161 

Low  Pressure  System IV,  159,  160 

Method  of— for  Roundhouses I,  241 

Motor  Cars I,  486 

Pipes,  Foot  Guard  Over— Illustration,  Plate  II. . . 

1,116-117 

Steam— Direct  System IV,  157,  158 


GENERAL  INDEX.  175 

PAGE 

Heating.  Storage  System IV,  162,  163 

"         Surface,  Locomotive I,  44,  72,    73 

Trains,  Methods  of— in  Europe V,  232-230 

"         Vacuum  System IV,  159 

Hedges Ill,  352 

Hedley  &  Blackett I,    50 

William I,    23 

Hedley's  Locomotive,  "Puffing  Billy  "—Details  of I,    42 

Heilraann  Electric  Locomotive     1,616-519 

"          Locomotive,  The— Illustration I,  518 

Helmholtz,  Professor IV,  228 

Helpers I,  247 

Hemlock  Ties Ill,  350 

Hercules XI,  62,    91 

"Hercules"'  Locomotive,  1837— Details  of I,  51,    52 

"          1837— The  First  Engine  Having  Equalizing  Lev- 
ers— Illustration I,     51 

Hero 1,17,    61 

Writings  of — Concerning  Steam XI,  510 

Herodotus II,  28,  79,  81,  99,  100, 102, 107,  114 

Hetton  Rail,  1824— Illustration Ill,  191 

Hides,  Charges  Collected  for VII,  414,  421,  422;  IX,  426 

"      —Used  as  Clothing XI,    64 

Hieroglyphic  Writing XI,  119 

High  Pressure  Cylinder I,    93 

Steam I.    21 

"High  Speed"  Brake I,  310-312,  354,  356 

High  Speed  Brake,  Safety  Valve  for— Illustration I,  362 

Safety  Valve I,  362,  363 

Tension  Alternating  Current  Transmission I,  451 

Line I,  451 

"  "        System  with  High  Tension  Trolley  Line 

1,452,  453 

Highways,  Commercial I,  163 

Military 1,163 

Origin  of XI,    49 

"          Perfection  of— by  the  Romans I,  163 

Hill.  Sir  Rowland Ill,  154,  160 

Hillis, Dr.  1ST.  D I,  135 

Hindoos,  Vehicles  of  Gods  of XI,    97 

Hinge— Illustration,  Plate  II I,  116-117 

"      Door— Illustration,  Plate  II 1, 116-117 

"      Seat— Illustration,  Plate  II 1, 116-117 

Hinges,  Vestibule  Door— Illustration,  Plate  II 1, 116-117 

Hiram XL  134 

"Hire  of  Equipment" VII,  490,  521 

History  of  the  Brake I,  291-314 

Hittites,  Writing  of  the XL  120 

Hodge  Carrier— Illustration,  Plate  II. 1, 116-117 

"       Lever  Connecting  Rod— Illustration,  Plate  II.  .1, 116-117 


17T,  GEXERAL   l\IH-:.\. 

PAOE 

Hog  Chain  or  Overhang  Truss  Rod — Illustration,  Plate  II  . . 

I, 116-117 

Hoist. Pneumatic— for  Emptying  Clinker  or  Ash  Pits— Illus- 
tration  1,278 

Hoists,  Air . .  .1,  246 

Pneumatic I,  260,  275 

Hold,  Hand— Illustration,  Plate  I I,  58-59 

Holder,  Door— Illustration.  Plate  II 1, 116-117 

Flag  and  Lamp— Illustration,  Plate  II.  1, 116-117 

«        Gas— Illustration.  Plate  II 1, 116-117 

"        Globe— Illustration.  Plate  II. .    .       1,116-117 

u        Hand  Brake — Illustration.  Plate  III .1, 170-171 

"        Towel— Illustration,  Plate  II 1, 116-117 

"        Valve—  Illustration,  Plate  II 1,116-117 

Holding  a  Train— Meaning  of  Term IV,  318 

Power  of  Brakes 1,364 

Hold-Up  Hooks,  Grain  Door—  Illustration,  Plate  III. ..1, 170-171 

Holland,  Heating  Cars  in V,  234,  235 

Status  of  .Railways  in Ill,    50 

Use  of  Metal  Ties  in 111,377 

Hollow  Brake  Beam— Illustration.  Plate  II 1,  116-117 

Spoke  Wheel— Illustration IV,  207 

Holmgren.  Professor IV,  231,  233 

Holt  &  Gresham I,     53 

Home  Coupon  Tickets V,    88 

Homer XI,  28,88,103,122,  12* 

Writings  of XI,  110 

Honesty XI,    40 

"     "—a  Habit IX,    29 

Hood,  End  Door— Illustrat ion.  Plate  III. 1, 170-171 

"      Piatform— Illustration,  Plate  II. 1,116-117 

"      Vestibule— Illustration.  Plate  II 1, 116-117 

Hook,  Brake  Hanger— Illustration.  Plate  III I,  170-171 

"      Check  niain—  Illustration.  Plate  II 1, 116-117 

tt      Coat — Illustration,  Plate  II.   1, 116-117 

"      "V" I.     49 

Hooks,  Hammock— Illustration,  Plate  II 1, 116-117 

Hopper,  Cover  for  Iron— Illustration.  Plate  II I,  116-117 

"         Iron— Illustration.  Plate  II 1, 116-1 17 

Hordes,  Formation  of XI,    25 

Horizontal  Boiler  Seam— Illustration,  Plate  I I,  58-59 

Cylinders I,    46 

Rotary  Valve I,  308 

Horse  Car,  American  —  Illustration I,  196 

>k    Belgian  State  Railroad— Illustration 1,  194 

"    Victorian  Railway— Illustration I,  195 

"     Development  of  the ./. .XI,    84 

"      Relation  of— to  Carriage XI,    84 

"     Streetcar 1,394 

u     Use  of— by  the  Greeks XI,    84 
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Horse,  Value  of XI,"!! 

Horses,  Use  of— by  Railways Ill,  126;  VII,  211 

Horsepower I,  403,  404 

Electric— Delivered  by  a  Dynamo 1,  404 

Motor  Rated  in I,  473 

Hose ...1,315,  336 

"     Air  Brake I,  321 

"         "        "     —Illustration,  Plate  I I,  68-59 

"         "        "    —Armored— Illustration,  Plate  II 1, 116-117 

"         "    Signal— Extra ..  1,328 

"      Band— Illustration,  Plate  II 1, 116-117 

"      Blow  Out— Instructions  to  Trainmen 1,369 

"      Burst — 1  nstructions  to  Trainmen I,  326 

"      ( lamp— Illust ration,  Plate  II 1, 116-117 

"      Cock 1,363 

"      Coupling,  Air  Brake 1,308 

«      —Illustrations,  Plate  II..I, 116-117,  309 

Keeping  Pressure  in I,  373 

Signal— Illustration,Plate  II. 1, 116-117 

Standard— Illustration I,  370 

Steam  (Gibbs)— Illustration,  Plate  II.  .1,  116-117 
"      (Sewalls)— Illustration,  Plate  II,  1, 116-117 
Train  Pipe— Illustration,  Plate  III.... 1, 170-171 

Exchange  of— by  Inspectors I,  328 

Extra — Instructions  to  Enginemen I,  321 

"  Trainmen I,  328 

Feed  Pipe— Illustration,  Plate  I I,  58-59 

"      for  Washing  Boilers  and  Filling  Tanks I,  242 

Hangers—  Illustration,  Plate  I I,  58-59 

"      Hanging  Up— Instructions  to  Car  Inspectors I,  333 

"      Leaky I,  371 

"     of  Brakes  Not  in  Use I,  326 

"     Pulling  Apart I,  376 

"      Signal— Armored— Illustration,  Plate  II 1, 116-117 

"      —Extra 1,321 

"          «      Pipe— Illustration,  Plate  I. 1,58-59 

"      Steam— Illustration,  Plate  II 1, 116-117 

"     Testing I,  370 

"      Train  Pipe— Illustration,  Plate  I I,  58-59 

Hospital  Funds X,  312,  313 

Hot  Air  System   IV,  161 

"        •'         "       Overhead 1,257 

"    Use  of— for  Heating  Cars IV,  155,  156 

and  Cold  Water  Cock— Illustration,  Plate  II 1, 116-117 

"     Boxes,  Cause  of IV,  219 

"      Water  Bottle I,  204 

Circulating  Pipe—  Illustration,  Plate  II. .  ..1, 116-117 

System  IV,  158 

"        Jacket— Illustration,  Plate  II I,  116-117 

"         "        Multiple  Circuit  System IV,  160,  161 
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Hot  Water  Pipe  from  Heater— Illustration,  Plate  II. .  .1, 116-117 

"     to  Bowl — Illustration,  Plate  II I,  116-117 

«      "  car  —Illustration,  Plate  II I,  116-117 

Use  of— for  Heating  Cars IV,  155,  156 

Hotel  Supplies,  Handling VII,  86,    87 

Requisitions  for VII,    87 

Hour,  Working  by I,  285 

House,  Coal I,  246 

Oil I,  245 

Power I,  259,  272 

Houses,  Oil VII,  123,  124 

Old— Collections  for  Sale  of VII,  422 ;  IX,  427 

Household,  Establishment  of XI,    26 

How  Current  Is  Produced  in  the  Dynamo 1, 405-410 

"     Motion  Is  Produced  in  the  Motor I,  410-412 

"     to  Use  the  Air  Brake 1, 314-333 

Howard,  James  E Ill,  331 

Howe  Truss  Bridge  Span— Illustration Ill,  373 

"      William— Device  of I,    48 

Howe's  Link  Motion,  or  Gearing  Attached  to  Driving  Wheels 

of  the  Locomotive,  1842— Illustration I,    49 

Hub,  Wheel— Illustration,  Plate  HI 1, 170-171 

Hudson,  J.F 11,47,    48 

Humboldt I,  286 

Hungary,  Status  of  Railroads  in .- VII  I,  338 

Use  of  Metal  Ties  in Ill,  378,  379 

Hydrants    1,242 

Hydraulic  Brake I,  292,  298 

Riveting  Machine 1,255,  256 

Plant I.  262 

Hygiene IV,  68-70;  V,  32-36 

Hygienic  Department IV,     68 

Hypothecated  Baggage V,  450-452 


Iberians XI,    56 

Ice,  Clearing  Track  of    Ill,  301 

u    Removing— from  Couplings I,  323 

Idean  Jove XI,    92 

Ideas,New— Their  Acceptance  at  Meetings  of  Railway  Offi- 
cials  I.  288 

Identification,  Letters  of  Advice  and  . .  .VII,  410,411 ;  IX,  398-400 

Ideographic  Writing XI,  120 

Idleness,  Effect  of— on  Machinery Ill,  424 

Ignorance  No  Excuse  for  Neglect  of  Duty IV,  329 

Ilbery.George  Edward V,  285 

Iliad XI,  103 

Illinois, Railway  Taxation  in Ill,  440 

Immigration,  Pauper — Danger  of XJ,    46 
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Implements,  Agricultural — Advances  on IX,    89 

Calking  and  Shipping I,  262 

Care  of VII,  297 

"  Discussion  of  Questions  Regarding I,  289 

GivingOut „ 1,265 

of  the  Aryans XI,    63 

Old— Return  of VII,  259 

Ordering VII,  298 

Safety— I  arried  on  Trains IV,  120 

Wear  and  Tear  of Ill,  299 

Improved  Pump  Governor— Illustration I,  354 

Improvements Ill,  140,  141 

Expenditures  for II,  189 

Incentive  to II,    24 

Local II,  221 

Means  for  Developing Ill,    23 

"       "    Extending Ill,    23 

Railway X,    11 

Inactivity II,    22 

Incandescent  Lamps,  Current  Required  by I,  401 

"        Electro-Motive  Force  of I,  401 

Lighting I,  399,  423,  424 

Inclined  Cylinders I,    46 

Income  Account X,  176-181 

Credits  to X,177-179 

Debits  to X.  179-181 

Bonds .III.    92 

Items  Chargeable  Against VII,  525-527 

Miscellaneous— Definition  of X,  179 

Net— Its  Relation  to  Capital Ill,    56 

"  —What  Constitutes  It X,    27 

Surplus— Use  of IV,  140 

Use  of— to  Strengthen  Properties Ill,    74 

Incompetency,  Danger  of II,    21 

Increase  of  Current— Its  Effect I,  428,  429 

"    Pressure I,  414 

Indemnity  Bonds.    (See  also  "Bonds,  Indemnity1') 

VI,  116;  IX,  158-177,  353-358 

"        for  Lost  Checks X,     98 

on  Loss  of  Time  Tickets VII,  409 

India I,  217 

Baggage  Allowed  in V,  290 

Construction  in Ill,  152 

Gauge  Adopted  in Ill,  193 

—Its  Primitive  Associations  and  Means  of  Carriage.. . 

XI,  157-187 

Labor  in III.  152 

Portable  Railroads  in I,  223 

"      —Primitive Carnage  in— Illustrations XI,  157-187 

"      Railways  in 111,153 


180  GENERAL  1XDEX. 

PAGE 

India,  Relief  Departments  in X,  350-352 

"      Transportation  of  Freight  in Ill,  125 

Indianapolis,  Cincinnati  &  LaFayette  Railroad II,  128 

Indicator I,  88,    89 

"          Section  of— Illustration I,    88 

Indicators,  Switch— Automatic  Electric  Block  System. .  .IV,  285 

Individuals,  Vouchers  in  Favor  of VII,  435 

Indorsements VII,  407,  444-446 

Making IX,  342-347 

Induction, Magnetic I,  400 

Motor 1.  412,  442-449 

Alternating  Current— Illustration I,  444 

Primary,  or  Stationary  Element,  Showing 
Coils  for  Receiving  the  Current  from 

the  Circuit— Illustration. , I,  442 

"  Secondary,  or  Revolving  Element,  Show- 
ing Copper  Bars  in  Which  Current  is 
Induced  by  the  Current  in  the  Pri- 
mary— Illustration I,  443 

Industrial  Exposition,  Berlin I,  520 

World,  Conditions  of II,    35 

Industry,  Recognition  of — in  Corporate  Life II,     19 

Inefiu-iency IV,  329 

Effect  of II,  135 

Influences  Affecting  Capitalization Ill,  63-58 

Information,  Afforded  by  Experience  I,  283 

Furnishing— to  Public  Officials VII,  432 

Given  by  Agents VI,  316 

Regarding  the  Character  of  Employes IX,  167 

Value  of— in  Regard  to  Trains IV,    11 

"        "  — Regarding  the  Machinery  Depart- 
ment  I,  232,  233 

Initials,  Car VI,  143 

Injector „ 1,76,77.286 

—Illustrations,  Plate  I. I,  58-59,    60 

Feed  Pipe — Illustration 

78 
78 
54 

58-59 
78 
77 
106 

Throttle— Illustration,  Plate  I I,  58-  59 

Injuries,  Claims  for II,  232,  235 

"        Disbursements  for Ill,  398 

"Injuries  to  Persons" VII,  491,  521.  522 

Ink,  Use  of . '. VI,  314 

Inner  Drawbar,  Carey  Iron— Illustration,  Plate  II 1,116-117 

*      Face  Plate— Illustration,  Plate  II 1, 116-117 


Names  of  Parts  of  . 

Operation  of 

Origin  of 

Overflow— Illustration,  Plate  I I, 

Section  of — Illustration 

Side  View  of — Illustration 

Supply  of  Water  to. 
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Inner  Guide,  Center  Stem—  Illustration.  Plate  II  ......  1,  116-117 

Inside  Brake  Beam  Fulcrum—  Illustration,  Plate  II.  .  .  1,  116-117 
Casing—  Illustration.  Plate  II  .................  1,  116-117 

Connecting  "Rod—  Illustration,  Plate  II  .........  1,  116-117 

Cornice  Fascia  Board—  Illustration,  Plate  II  .  .  .1,  116-117 
Cylinders  ............    ...................  I,  30,  31,  46,    87 

Deck  Cornice—  Illustration,  Plate  II  ............  1,  116-117 

Hung  Brake  .....................................  1,379 

Intermediate  Mailing  Strips—  Illustration,  Plate  III 

..........................................  I,  170-171 


"      Window  Sill—  Illustration,  Plate  II  ............  J,  116-117 

Inspecting  Stations  ----    ................................  1,270 

Inspection  Car,  Track—  Illustration  .......................  1,  148 

Inspectors.      (See  also  "  Traveling  Auditors  ")  ........  I,  267,  270 

Brake  ........................  .  ...............  I,  322 

Car—  General  Instructions  to  ...............  I,  330-333 

Duties  of  ...............................  IX,  37,    86 

Duty  of—  in  Regard  to  Old  Papers  ...........  VII,  142 

Exchange  of  Hose  by  ...................  ......  I,  323 

Fuel—  Returns  of  ...........................  VII,  330 

General  Instructions  to  ...................  I,  328,  329 

Locomotive  —  Employment  of  ...............  IV.    38 

—Rules  Governing  .........  IV,  430,  431 

of  Freight  ...................................  VI,    24 

*  Material  .........................  I,  278;  VII  ,  91-94 

"  Rolling  Stock  ..............................  II,    47 

"  Supply  Depots  ..........................  VII,    77 

"  Ties,  Returns  of  .........................  VII,  287 

Pump  ......................................  IIL,  259 

Reporting  Defects  to—  Instructions  to  Trainmen. 

.........................................  I,  327 

Responsibility  of  —  Instructions  to  Car  Inspectors 

.........  .  ................................  I,  333 

Station—  Wages  of,  in  England  .............  IV,  452 

Ticket  ......    ................................  Vl    83 

Timber  .....................................  Ill,  259 

Traveling—  English  ..........................  II,  207 

Institutions.  Eleemosynary  ...............................  II,  195 

Instruction,  Scientific  ..................................  I,  234 

Instructions,  General  —  to  Enginemen  ..................  I,  315-321 

to  Car  Inspectors,  General  ..............  I,  330-3H3 

Engineers  ...........  .  ................  I,  363-369 

Enginehouse  Foremen  and  Inspectors,  Gen- 

eral ..............................  1,328,  329 

Forwarding  Agents  .....................  VI,  138 

Switchmen  and  Yardmen  .............  I,  376,  377 

Trainmen  .............................  1,  369-376 

General  .....................  I,  321-328 
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Instructors,  Agents' IX,  251,  252 

Instruments,  Musical— Carriage  of V,  519 

Switch— Automatic  Electric  Block  System.. IV,  284 

Insubordination II,  13,    19 

Insulated  Car  for     Dairy     Products — Victorian    Railway — 

Illustration.. I,  188 

"         Splice  Bars,  Automatic  Electric  Block  System 

IV,  283,  284 

Insulating  Blocks I,  464 

Materials I,  397 

Insulation 1, 473,  474 

Burning  the I,  429 

of  Coils I,  457 

Insulators I,  462 

"Insurance  " VII,  496,  524 

Insurance. 111,475,  476 

Looking  After II  I,  425 

Parcel— in  England V,  249 

Insurers,  Railroads  as VIII,    95 

Integrity  of  Railway  Officers  and  Employes II,    65 

Intelligence,  Evidence  of VII,  19,    20 

Necessity  of— in  Handling  Requisitions.. .  .VII,    71 

Recognition  of — in  Corporate  Life II,    19 

Interchange  of  Cars VI,    63 

"    Views— Its  Value 1, 289,  290 

Inter-Cooler 1,384 

"Interest" VII,  463 

Interest,  Abnormal  Rates  of Ill,    28 

Association  of — Between  Carrier  and  Patron II,    49 

Concentration  of II,  112 

Expenditures  of  Railways  for VIII,    24 

of  Employer  in  Employe II,  31,  32     61 

"    Employes— How  Increased 11,28,    29 

on  Bonds III.  96,    97 

"Interest  on  Bonds"  Account VII,  526 

Interest  on  Bonds,  Accounting  for X,  178,  180 

"Interest  on  Floating  Debt.  Discount  and   Exchange"  Ac- 
count   VII,  526 

Interest  on  Foating  Debt,  Discount  and  Exchange — Account- 
ing for  X,  180 

Payment  of II,  137,  189,  191;  III,  96,    97 

Rate  of Ill,    16 

Reciprocal— of  Capital  and  Labor II,    33 

Waiving— by  Bondholders Ill,  462 

Int  rests,  Legal II,  229 

Legislative    11,232 

Mutual— of  Employer  and  Emploj  e II,    58 

Interference,  Arbitrary II,  203 

Government.      (See     "Government     Interfer- 
ence,") 
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ference,  Legislative VIII,  62,  205 


ior  Department,  Transportation  for V,  144 

lute  line  Baggage,  Checking V,  55,  438 

Balances.  Settling IX,  358-361 

Charges  Prepaid VI.  156;  IX,  126 

Rules  Governing VI, 161,  162 

Claims,  Rules  Governing VI,  297 

"       Settlement  of VI,    21 

Excess  Baggage,  Returns  of V,  482 

Traffic V,  465 

in  the  United  States 

V,487,  488 

Freight  Traffic VI.      7 

Loss  and  Damage  Claims,  Rules  Governing.  VI,  300-306 

Overcharge  Claims,  Rules  Governing VI,  298-300 

Ticket  Chart  V.  136-138 

"        Register V,  159, 160, 162.  163 

"        Return,  Monthly V,  167-169 

"        Sales,  Weekly  Return  of V,  167 

Tickets V,  78,  88,  SI,  102-107, 110,  111 

"        Accounting  for - V,    85 

Auditing X,  131-133 

"Complete"' V,  105,  137 

Foreign X,  127 

Local X,  127 

"Paster'  and  "Extension" V,  106,  137 

Selling V,  136-138 

Traffic II,  237 

Auditing II,  258 

"       Handling — Proportions  for II,  251 

—Use  of  the  Word V,    88 

Way  Bills VI,  137,  230 .  X,  116 

Interlocking IV,  499 

Bolts 111,330 

—Meaning  of  Term IV,  318 

Mechanical IV,  277,  278 

Switches IV,  110-113 

"Interlocking  Switches'' VII,  463 

Intermediate  Body  Transom  Pillar — Illustration,  Plate  II. . . 

1,116-117 

Post— Illustration,  Plate  III    1, 170-171 

"     Rods— Illustration,  Plate  III 1, 170-171 

International  Association  of  Car  Accountants VI,    54 

Railroad  Congress X,    42 

Interstate  Commerce  Commission IV,  118 ; 

V,  43,  45,  48,  196:  VI, 
9,27,29.32.34.35,43, 
45, 64,  70,  71.  75;  VII, 
467, 472;  VIII,  15,  89,  122 
Discretion  of VIII.  273 
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Interstate  Commerce  Commission — Fourth  Annual  Report. 

V,  45,     48 

Powers  of VIII,  279,  280 

—Third  Annual  ReportV,    4:? 

Law V.292;  VI,  43,    45 

"    Description  of VIII,  205,  272 

*    Effeetof VIII,  280-282 

"    Imperfections  of VIII,  2SO 

"    Passage  of VII,  209 

"    Summary  of VIII,  276-278 

Traffic Ill,    40 

Intoxicants,  Use  of— by  Employes IV,  330 

Introduction  of  Air  Brakes I,  294 

to  "The  Science  of  Railways" 1,7-13 

Invention,  Effect  of  Uniformity  on X,    41 

of  the  Air  Brake I,  30(5 

The  Author's— for  Accounting VI,  89,     90 

Inventions,  for  Hastening  Application  of  the  Brake .-. .   I,  310 

Inventories VI 1 ,  3  41-3 18 

Brasses VII,  3  IS,    347 

Dining  Car  Supplies VII,  346 

Fuel VII,  347,  3-48 

of  Construction  Material VII,  19s 

Stationery VII,  340 

Stockyard VII,  347 

Tools VII,  346,  347 

Track VII,  344-340 

Inventors  of  Transportation XI,  1 55 

Inverted  Arch  Bar— Illustration,  Plate  III 1, 170-171 

"        "    Center  Bearing— Illustration,  Plate  II  . . 

1. 110-117 

Investigation,  Need  of— in  Investing Ill,  79-84 

Investments 111,15.    10 

Railway— Acquisition  of  Capital  for VII,  18  27 

Safe Ill,    57 

Investors II,  119 

Care  Exercised  by Ill,    60 

Foreign Ill,  82-84 

Precautions  for Ill,  79-84 

Representatives  of '. III,  82-84 

I  nvoices,  Comparison  of— with  Material VII,  99,  100 

"    Reauisitions VII,  193 

Corrections  on : VII,  279,  281 

"         Entering — in    General    Distribution    of  Material 

Book VII,  317 

Material VII,  89, 100, 101 .  278-282 

of  Material  Pim-hased VII,  2SO 

Transferred VII.  280-282 

Preserving VII.  27i) 

Receipting VII,  279,  2SO 
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Invoices,  Recording VII,  280 

Safeguards  Surrounding ..VII,  100 

Scrap  VII,  282 

Statements  of VII,  281 

Ticket II,  258;  V,127, 128;  IX,  122 

Ionian  Boatmen XI,    83 

lowa.Railway  Taxation  in Ill,  439 

Ireland.  Baggage  in V,  285 

Gauge  Used  in Ill,  194 

Great  Northern  Railway  of 111,178,  183 

Iron Ill,  8;  XI,     73 

"    —A  Conductor  for  Magnetic  Flux I,  407 

"    Car — Illustration I,  1 59 

"       "    Baume-Marpent's — Illustration I,  162 

"      Chilled— Illustration IV,  202 

"      Core I,40n 

u      Drawbar  Carry— Illustration,  Plate  II 1, 116-117 

"      Filings I,  399,  400 

'*      Hopper — Illustration,  Plate  II   I,  116-1 17 

"        Cover  for— Illustration.  Plate  II 1, 116-117 

"      Inner  Drawbar  Carry— Illustra tion,  Plate  II 1, 116-11 7 

Inspection  of I,  278 

"      Magnetic  Saturation  of I,  427,  428 

Ore,  Weighing— Rules  Governing VI,  149 

Permeability  of — in  the  Motor I,  429 

"      Plates,  Laminated I.  457 

"      Railways,  Kinds  of Ill,  111 

"      Russia." I,    74 

"      Safety  Beam— Illustration,  Plate  II 1, 116-117 

"     Scrap— Use  of,  for  Wheels IV,  208,  209 

"      Shoe 1,464 

"      Side  Sill  Knee— Illustration.  Plate  II I,  116-1 1 7 

"      Step— Illustration,  Plate  II I,  116-117 

*      Substitution  of— for  Wood 1,166,  !G-< 

"      Tests  of I,  277 

Top,  Ring  for  Russia— Illustration,  Plate  II I,  116-11  7 

Truss  Rod  Anchor— Illustration,  Plate  II 1,  116-1 1" 

"      Use  of— by  Railways VII,  209,  210 

"     "  —for  Brake  Shoes 1,302,3(13 

"     "  —in  Building  Cars 1,157,  158 

"     Yoke I,  400 

Irus XI,    91. 

Islands.  Miscellaneous — Their   Primitive  Associations   and 

Means  of  Carriage XI,  366-378 

—Primitive    Carriage    in  —  Illustra- 
tions   XI,  366-378 

Isle  of  Cephallinia XI,    83 

Israelites,  Trade  with— by  the  Phoauicians XI,  134 

Italian  Cattle  Car— Illustration I,  190 

Express  Locomotive — Illustration I,  129 
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Italian  Half  Box  Car— Illustration I,  16() 

"       Inside  Connected  Freight  Locomotive— Illustration.  I,  120 
"  Passenger  Locomotive— Illustration 

I,  120 

Italy,  Baggage  Allowed  in V,  288 

in V,  285 

Builders  of I,  152 

Eftect  of  Government  Management  in VIII,  235 

Gauge  Used  in Ill,  194 

Handling  Baggage  in V,  385,  386,  433 

— ItsPrimitive  Associations  and  Means  of  Carriage. . . 

XI,  429-430 

Relief  Departments  in X,  347-350 

Responsibility  for  Baggage  in V.  311,  312 

Status  of  Railways  in Ill,  50;  VIII,  342 

Use  of  Metal  Tie's  in III.  379 

Ithaca XI,    83 


Jack,  Track— Illustration Ill,  332 

Jacks    I,  243 

"      Air I,  269 

"    —Portable I,  275 

"      for  Raising  Locomotives I,  243 

Jacket  Bands— Illustration,  Plate  I.  I,  58-59 

"       Boiler— Illustration,  Plate  I I,  58-59 

14       Hot  Water — Illustration,  Plate  II 1, 116-117 

Steam  Inlet—  Illustration,  Plate  II 1, 116-117 

"•          u       Outlet-  Illustration,  Plate  II 1, 116-117 
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Box IV,  199 

( I,    67 

«  "    —Illustrations,  \  Plate  II :  1, 116-117 

(Plate  III 1,170-171 
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"         Examination  of— on  Locomotive? I,  244 
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1841— Illustration Ill,  231 

Latta,  Dr.  S.  W V,    39 

Lavatories I,  203 

Law  Department. ...    •;  • II,  137,  138 
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Legislation,  Character  of —in  Great  Britain VIII,  269 

111  Considered— Effect  of,  on  Railways VIII,    22 

M          Natural  Divisions  of , , ,  VIII,  266 


GEXERAL  IXDEX.  193 

PAGE 

Legislation,  Necessary VIII,  212 

Oppressive VIII,  208 

Railway 1 1 1.  136 
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Tickets V,  91 .  92-102,  110 

Traffic II,  237;  V,    13 

Way  Bills VI,  137,  230 

Location,  Influence  of— on  Railway  Disbursements.  .Ill,  388,  389 

of  Air  Pumps I,  381 

"          "  Power  Station I,  454 

"  Repair  Shops 1, 237,  249,  250 

"  Roundhouses I,  237,  240 

"  Shops 1,237,283 

Lock,  Door  Sash— Illustration,  Plate  II. I,  116-117 

"      Nut,  Cluster  Stem — Illustration,  Plate,  II 1, 116-117 

"      Seat—  Illustration,  Plate  II . .  .1, 116-117 

"       Vestibule  Door— Illustration,  Plate  II. 1, 116-117 

u      Window— Illustration.  Plate  II 1, 116-117 

Locker  Door— Illustration,  Plate  II 1, 116-117 

Locks,  Storing VII,  294 

u      Switch— Automatic  Electric  Block  System. . .  .IV,  287-290 
-      Time— Use  of X,  271 
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Locks,Useof IX,  338,  339 

Locomotive.     (See  also  "Engine") 

Ability  of — to  Run  Backward  or  Forward I,    89 

Adhesive  Power  of IV.  100 

Advent  of 1,163,  164 

" .          Air  Brake  Apparatus  on I,  315 

w  "    Signaling  Apparatus  on J,  362 

—A  Living  Thing 1, 153,  154 

"America,"'  1829 1,    28 

American I,  150 

"          Built— Reward  Offered  for  the  Best.. 

I,    32 

u  "          —Superior  Qualities  of . .  1, 30,  44, 151 ,  152 

and  Tender, Belgian  Passenger— Illustration.. I,  136 
Combined.  Belgian— Illustration..  I,  126 
u          Berlin  -  Hamburg  Rail- 
road— Illustration. I.  130 
u         **        for  Switching  Purposes — French — 

Illustration I,  123 

w  Apparently  Perfect  Parts  of I,    61 

Application  of  the  Sweeney  Brake  to I,  383 

—as  an  Engine I,  82,    83 

"Atlas,"  1834  1,    31 

Austrian— Illustrations 1, 117, 135,  137 

Average  Mileage  of 1,  166 

Performance  of I,     71 

Baldwin— "Atlantic  Type"— Illustration I,  143 

Baltimore  &  Ohio  Railroad — The  First  Passen- 
ger Mogul,  1876— Illustration I,     46 

Beauty  of I.  150 

"Best  Friend,"  1830— Illustration I,    33 

Blackett's I,    23 

Second I,    23 

Blenkinsop's— Details  of I.    41 

"Blucher,"  1814— Stephenson's I,    25 

"  Stephenson's— Details  of I,    42 

Boiler,  Effect  of  Impure  Water  Upon I,  248 

"      Filled  with  Water,  Longitudinal  Section 

of— Illustration 1,    98 

Books  on IV,    36 

Brooks'  Consolidation  Freight— Illustration  .1,  138 

"Brother  Jonathan,''  1832 — Illustration I.    34 

"Camel."'  1848— Built  by    Ross   Winans — Illus- 
tration  ." I,    42 

"Campbell/'  18S7—I!lu*tration I,    52 

Cast-iron  Driving  Wheel  with  Steel  Tire— Illus- 
tration     IV.  200 

Cleaning  Material  Stripped  from I,  261 

"Comet" I,    33 
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Locomotive,  Committee II,  131 

Compound I,  46,     92 

"  "         —Auxiliary  Cylinders— Illustration 

I,  14G 

—Claim  of  Advocates  of I,    93 

"         —Four-Cylinder I,    93 

Connecting  Rods  of I,    87 

Consolidation  Freight  or  Goods— New  South 

Wales— Illustration I,  128 

Construction  of I,    59 

"  — Things  to  be  Considered  by 

the  Builder  ....I,    64 

Cugnot's— 1769— Illustration I,     18 

Cylinder  Power  of I,    64 

"  Cylindrical  Dome  on I,    76 

"  Description  of— Its  Value I,  115 

"the I,    59 

"  Design I,  380,  381 

Details  of  Working 1,112,113 

"  Development  of IV,  100 

"-to  Whom  Due I,    27 

"  "De  Witt  Clinton"— The  First  Cab I,    56 

1831— The  First  Cab— Illus. 

tration I,    55 

"  Discovery  of I,    16 

Distribution  of  Weight  of 1, 109,  110 

"Dragon,"  1848— The  First  Engine  Built  for 
Burning  Cumberland  Coal,  and  the  First 
to  Have  a  Rocking  Grate— Illustration.. I,  43 

Earnings  of I,  166 

Egyptian— Illustration I,  120 

"  Eight-Wheel  Passenger— Illustration I,  114 

Electric I,  467-469 

"       —Illustration I,  521 

"  "         Baltimore  &  Ohio  Railroad  Tunnel — 

—Illustration I,  388 

The  Heilmaun 1,516-519 

Employes II,  200 

End  Sought  in  a I,    63 

Engineers,  Brotherhood  of II,    53 

Evolution  of 1, 15.  45,  529;  XI,  512,  513 

"  "Experiment,"  1832—  Illustration 1,     50 

1832— The   First  Four-Wheeled 

Bogie  in  America..   I,    50 

"  Express,  of  Chemins  de  Fer  de  TEtat  Beige— 

Illustration I,  128 

"  First  Passenger  Mogul,  1876,  Illustration I,    46 

"               "     Standard   American   Eight-Wheel— Illus- 
tration  I,    52 

"    -       Force  of... IV,  100 
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Locomotive  Frame I,  108,  109 

Development  of I,    53 

Freight— Brooks1  Consolidation— Illustration. . 

I,  138 

"        —Italian,  Inside   Connected— Illustra- 
tion   I,  120 

Front  View  of— Illustration 1,    63 

Fuel,  Use  of  Oil  as 1, 100,  101 

"George  W.  Johnson,"  1830— The  First  with  a 

Double  Fire  Box.. I,    49 
1830— The  First  with  a 
Double  Fire  Box— 

—Illustration I,    49 

"Goliath" I,    31 

"Grasshopper"  Pattern  of I,    32 

"  Grate  of I,    95 

"      Surface  of I,  72,    73 

"  Growth  of I,    38 

Hauling  Power  of Ill,  195;  IV.    99 

"  Heating  Surface  of I,  71-73 

Hedley's— "Puffing  Billy"— Details  of I,    42 

"Hercules,"  1837— Details  of 1.51,    52 

"    — The  First  Having  Equalizing 

Levers — Illustration J.    51 

"  History  of— Its  Value I,    15 

How  Looked  Upon I,  154 

"  "     Prevented  from  Becoming  Logy I,    94 

"  "     Regarded  by  Man I,    61 

"     Started 1,113 

"     Supplied  with  Fuel I,  108 

Idea  of— Origin  of Ill,  125 

Illustrations  Portraying  the I,  59,    61 

Inspectors,  Employment  of IV,    38 

Introduction  of— Gauge  Adopted  Ill,  193 

Inventor  of I,    20 

Invention  of— by  Trevithick XI,  511 

Italian  Express— Illustration I,  129 

— Its  Successful  Operation  in  England I,    28 

"James "—  the  First  Fitted  with  Link  Motion,  I,    48 
"John  Stevens,"    Camden  &  Amboy  Railway, 

1849— Illustration I,     41 

—Length  of  Time  Kept  in  Service I,  247,  248 

"Locomotion."  Stephenson's — 1825 1,    26 

"  Machine  for  Removing  and  Replacing  Wheels  of 

I,  261 

Machinery  of I,    59 

Manufactories,  Number  of I,  138 

Matthew's,  1840— Illustration I,    41 

Metallic  Parts  of I,    92 

Methods  of  Fifing I,    97 
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Locomotive,  Modern I,    58 

u  "         —Details  of : 1,115 

Newton's  Experimental,  1680— Illustration ...  I,    17 

"Northumbrian" I,  29,    46 

Objections  to I,  394 

"  Obstacles  Overcome  by IV,    97 

"  of  Chemius  de  Fer  de  1'Etat  Beige I,  150 

"  "Old  Ironsides,"  1832 1,    49 

"  "  —The   First    Built   by    Mat- 

thias W.  Baldwin— Illua. 

tration I,    50 

on  China  Railway— Illustration I,  121 

Opportunity  to  Become  Faniilliar  with I,  116 

Parts  of I,  530-532 

Passenger— Baldwin    Single    Driver — Illustra- 
tion   I,  142 

"         — German  Rapid  Transit — Warschau- 

Wien  Railroad— Illustration  . .  .1,  131 
—Italian,  Inside  Connected— Illustra- 
tion   I,  120 

"  Perfection  of — by  Stephenson I,    25 

"Phoenix" I,    33 

"Pioneer,"  1836— Ulustra  tion I,    39 

"Planet,"  1830 s I,    30 

Cylinders  of J,    46 

Pneumatic 1*1,  120 

Power  of— How  Determined I,    65 

u  in  1830 1,    27 

"Problem,"  1859 1,    54 

Problems  in  Connection  with I,    61 

"Puffing  Billy" I,    23 

M  "        1813— Illustration I,     22 

Rack  Rail,  Blenkinsop's,  1811— Illustration  . .  .1.    21 
M  Railway— The  First  with  Multitubular  Boiler— 

Seguin's,  1828 1,    36 

"      —The  First  with  Multitubular  Boiler— 

Seguin's,  1828— Illuatrat  ion I,    26 

Read's,  1791— First  Multitubular  Boiler— Illus. 

tration I,    19 

Rear  View  of— Illustration I,    64 

Regulation  of  Fire  in I,    70 

Repair  Shop,  Equipment  of I,  262 

*  "       Shops 1,247-268 

"      Plan  for— Illustration I,  239 

Resistance  to IV,  97-99 

Richmond— Illustration I,  144 

"Rocket" I,    30 

— Stephen  son's,  1830— Illustration. . .  J,     29 

Rogers' — Illustration I,  141 

Russian  Freight— Illustration  .,,,,. I,  124 
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Locomotive,  Saddle  Tank— American  Four- Wheel ed— Illus- 
tration  I,  105 

"Sampson"' I,    53 

"Samson*' I,    31 

1838— Built  by  Timothy  Hackworth— 

Illustration I,    40 

Sand  Pipe  of— Supplemented  by  Steam  Blast— 

Illustration I,  111 

Sehenectady— Illustrations 1, 139, 140,  142 

Scientific  Features  of  the  First 1,  294 

Scottish  Double  Header— Illustration I,  135 

Sectional  Views  of— Illustrations 1, 65,    67 

Siberian  Railway— Illustration I,  129 

Side  View  of— Illustration I,    59 

Simple I,     92 

Single  Expansion I,  92,    95 

Six-Wheeled—Value  of I,    33 

Spring I,  109 

Standard  American— Illustration,  Plate  1..  .1,  58-59 

Starting  the I,    91 

Steam— Classes  of  Service  Performed  by I,  507 

"      Keservoir  on I,    76 

Stephenson's  First— "Blucher,"  1814— Illustra- 
tion   I,     25 

Stephenson  Type  of I,    30 

"Stourbridge  Lion,"  1829 1,    28 

"  —Illustration I,    28 

Suburban I,    67 

Supplies,  Accounting  for VII,  154 

Supply  Station— Illustration I,  276 

Tender I,  101 

"       for  Pushing  Trains,  Belgian—  Illustra- 
tion  I,  126 

"       French— Illustrations 1, 127,  131 

Vestibuled I,  198 

"       Wheel,  Cast-Iron— Illustration IV,  1 97 

Ten-Wheeled—Breda,  Milan— Illustration.. .  .1,  133 
"Thatcher  Perkins,"  1863 -First  Ten-Wheeled 

Passenger  Engine — Illustration I,    45 

The  First  Fitted  with  Shifting  Link  Motion . .  I,    48 
"     Put  in  Operation  in  the  United  States 

I,    28 

"     Genius  of  the  Railway  System I,    15 

"     Heilmann— Illustration I,  518 

"     Standard  Type  of I,    30 

"Tom  Thumb,"  1829— The  First  to  Draw  a  Car 

on  the  American  Continent— Illustration.  I,    27 
"Traveler,"  1832.    First  Distinctive  Freight  En- 

gine— Illustration. I,    38 

Trevithick's,  1803 1,  20,    21 
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Locomotive,  Trevithick's,  1803— Illustration I,    20 

"    —Details  of I,    41 

Truck,  American— Side  Viewof— Illustration,  I,    68 

14      Electric— Illustration ],  513 

Wheel,  Paper— Illustrations IV,  199 

Value  of— Its  Appreciation  by  the  Public I,    33 

Wheels,  Construction  of I,  110 

Without  Smokestack — Illustration I,  134 

Work  of IV,     97 

"York,"  1831 1,    32 

"    —The  Winner  of  the  Baltimore  & 
Ohio  Prize  of  Four  Thousand 

Dollars— Illustration I,    32 

Locomotives,  Adaptability  of I,  165 

"  —To  Gradients  and  Curves. Ill,  114 

American I,  111 

Baldwin— Illustration I,  145 

Buildersof I,  124 

Care  and  Maintenance  of I,  230,  235,  283,  284 

"    of I,  231,  238-247 

Classes  of I,    65 

Competitive  Trial  of— in  1829 1,    29 

Compound IV,  101 

— Advocates  of I,    47 

Manufacturers  of 1,47,    48 

Versus  Simple  Cylinder I,  46,    47 

Construction  of —in  England I,     28 

Cost  of  Keeping  in  Order Ill,  430,  431 

Cranes  for  Lifting I,  254,  255 

Demand  for I,  138 

Designs  for I,  277 

Details  of I,    39 

Differences  in 1, 119,  120 

"  Merits  of I,  122 


Early  English— Fuel  of I,    53 

—Fuel  of III,  120 

Earnings  of I,  165 

Effectiveness  of— Upon  What  Dependent  .  .IV,    35 

Efficient  Service  Performed  by   I,  237 

464 
44 
229 

313 
233 
Four  and  Six  Wheeled— Relative  Value  of . .  .1,    33 


Electric — of  the  Baltimore  &  Ohio  Railroad, 

English  and  American — Comparison  of 

Employes  Working  on 

Equipment  of— with  Automatic  Air  Sanding 


Appliances. 


Fitness  of. 
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Locomotives,  Fuel  Delivered  to  VII,  334,  335 

Gauge  for I,  35-37 

Hauling  Capacity  of— How  Rated IV,  64,    65 

Heavy— Necessity  for I,  249 

Higher  Forms  of I,  119 

How   Signals  are    Displayed    on — Under    the 

American  Standard—  'illustrations,  IV,  481-494 

Improvements  in  Construction  of I,    43 

Inspectors  of — Rules  Governing IV,  430,  431 

Jacks  for  Raising I,  243 

Machinery  for  Constructing  and  Repairing.  .1,  121 

Manufactories  of I,  130 

Manufacturers  of I,  34, 116,  141 

Number  of  Brakes  Used  on 1,314 

of  Different  Countries— Similarity  of I.  151 

"  Portable  Railroads I,  223,  224 

Oil,  Waste  and  Tallow  Delivered  to.  .VII.  320,  321 

Painting I,  252 

Passage  of  Extra— Over  Road IV,  371 

Passengers  on IV,  3»0 

Peculiarities  of  IV,  33,    34;  VII,  171 

Performance  of X,  100-108 

Persons  Riding  on IV,  428 

Portrayal  of I,  140,  141 

Primitive  Application  of  Steam  to.   ...  XI,  510-520 
u       «        ..  —Illustra- 
tions . . . 
XI,  510-520 

Registers  of VII  366 

Repair  and  Renewal  of I    232 

Repairing IV  428   429 

Repairsof 1,237,247-267    382 

Reports  of X,  100-108 

Service  Rendered  by 1, 165 

Standard  Forms  of I 

Stephenson I 

Stephenson's — Valve  Gear  of I 


Suburban  Service I 

Supervision  of II 

Tayleur  &  Company's — Cylinders  of I 

Tendency  of — to  Leave  the  Track I 

Tools  Used  on VIF 

Transportation  of— by  Animals I 

Use  of  Crude  Oil  in I 

"     "   OilasFuelon 1,102-105;  VII 

"    "  Wood  for ...I 

Weight  of IV 

"       "  — Statement  of I 

Logging  Truck,  American— Illustration I 

Logs,  Hauling— Railroads  for , I 
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Lombardy,  State  Management  of  Railroads  in VIII,  2;i9 

London  &  Birmingham  Railway I,    37 

"        "  Northwestern  Railway 1.  35,  36,  54:  II.  15, 

209;  IV,  94;  V,  282,  429,  432 

Pension  Fund  of ....  X,  320-328 

"  "         Relief  Department  of...  X,  296 

Long  and  Short  Haul VIII,  125, 126,  272-275 

Longitudinal  Stays,  Forward— Illustration I,    98 

tt  *       Rear— Illustration I,    98 

14          Ties 111,179,201.202 

"    —Use  of 111,318-320 

Truss  Rod— Illustration,  Plate  III I,  170-171 

Loop,  Check  Chain— Illustration,  Plate  II 1, 116-117 

"      Draw  Bar— Illustration,  Plate  HI 1, 170-171 

Lorry— Meaning  of  Term IV,  315 

Losh  &  Stephenson's  Edge  Rail,  Stockton  &  Darlington  Rail- 
road— A.  D.  1816— Illustration Ill,  189 

"Loss  and  Damage" VII,  490.  521 

Loss,  in  Pressure— Illustrations I,  416 

of  Energy 1,398 

"    Heat 1,398 

"    Power 1,430 

"     —  ItsEffect 1,415-419 

"     —Upon  What  Dependent I,  415-419 

"    Pressure I,  430 

II,  290 

Apportionment  of VII,  611,  512 

Baggage V.  315-3 J2 

Claims  for 11,232,235,  242;  VI,    18 

From  Unstable  Currency ' III.    25 

Hidden IX,    32 

in  Circuits I,  415-419 

Incurred  by  Carriers VI.    19 

"       Settlement  of  Claims  for VI,  2^3 

Lost  Baggage V.  342-346 

44  "         Rules  Governing V,  439,  440 

"    Its  Rights— Meaning  of  Term IV,  318 

"    Time— Meaning  of  Term IV,  318 

Louis  XIV I,  217 

Louisiana, Railway  Taxation  in Ill,  452 

Louisville  &  Xashville  Railroad V,  556 

Luggage.    (See  "Baggage.") 

Low  Pressure  Cylinder I,    93 

w  "         Admission-Ports  of I.    95 

System  of  Heating IV.  159-160 

Lowell  &  Suburban  Street  Railway  Company— Use  of  Elec- 
tricity by L  498,  499 

Lower  Balance  Spring— Illustration.  Plate  II 1, 116-117 

"        Berth— Illustration,  Plate  11 1. 116-117 

—Stop  Ear-Illustration,  Plate  II I,  116-117 
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Lower  Brake  Connecting  Rod— Illustration,  Plate  II.  .1, 116-117 

Deck  Ceiling— Illustration.  Plate  II 1, 116-117 

Door  Panels— Illustration.  Plate  II I,  116-117 

14       Sash— Illustration.  Plate  II. 1, 116-117 

Intermediate  Purliue— Illustration.  Plate  III. .  .1, 170-171 

Rail  of  Frame— Illustrations.  Plate  I I.  58-59 

Ridge  Pole— Ulustrat ions,  Plate  HI     1, 170-171 

Swing  Hanger  Pivot— Illustration.  Plate  II I,  116-117 

Wainscot  Rail— Illustration,  Plate  II I,  116-117 

Lowering  Transformers ' 1,427.451,  452 

Loyalty  of  Employe  to  Employer II.  31.    32 

"    Railway  Officers  and  Employes II,  65,    66 

Lubricants.  Cost  of IV,  210 

Inferior— Effect  of  Cse  of Ill,  402,  403 

Useof VI  1, 122,  123 

Lubricating  Device — Illustration I,  281 

Lubricator .  - I,  315 

Air  Pump— Illustration.  Plate  I I,  58-59 

•  u  Cylinder — Illustration,  Plate  1 1,58-59 

Pipe — Illustration I,    60 

Lubricators.  Continuous.  Sight  Feed I.  253 

Luce,  F.  M.. IV,  60,    65 

Lugano,  Switzerland,  Electric  Tramway— Description  of — 

, I,  505,  506 

Lugg.  Coupling I.  371 

Dome— Illustrat ion I,    98 

"       Shell— Illustration I,    98 

Lumber.  Purchase  of VII,  288,  289 

Receipt  of VII,  288,  289 

Storing VII,  294 

Yard 1,272 

Luxuries  of  Passenger  Service— Their  Origin I,  198 

^   Travel 1.148 

Lycurgus XI,  100 

Lydia XI,  100 

Lye  Tank I,  261 


Machine  and  Erecting  Shop  1, 251,  254,  264.  265 

for  Removing  and  Replacing  Locomotive  Wheels.  I,  261 

Multi-Polar 1,411 

Riveting— Hydraulic 1, 255.  256 

Series— Illustration ,  .1,  412 

Shops I,  239,  261,  269, 272,  273,  275,  286 

Shunt — Illustration I,  412 

Tools 1,265 

Mac    nery.Ageof 1,134 

Apportionment  of  Wear  and  Tear  of VII,  507 

Care  of I,  126 

Constructing  and  Repairing .1,  121 
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Machinery,  Cost  of  Keeping  in  Order Ill,  424,  430.  431 

Cutting  Off I,  262 

Department 1,  230.  240,  277;  II,  176;  IV,    25 

Duties  and  Responsibilities  of  Offi- 
cials in I,  231 

"      of  Those  in  Charge I,  230 

—How  Saving  Is  Effected 1,284 

Importance  of I,  233 

Intelligence  and  Skill  Displayed  in. 

I,  234 

Rank  of  Men  in  Charge I,  230,  231 

Status  of— in  Early  Days I,  234 

Value  of  Information  Regarding.. . . 

I,  232,  233 

Designs  for I,  277 

Discussion  of  Questions  Relating  to I,  289 

Durability  of I,  249 

Effect  of  Idleness  on Ill,  424 

for  Care  and  Maintenance  of  Rolling  Stock, 1,  238 

"    Cleaning  Boiler  Tubes I,  261 

"    Making  Repairs 1,239 

Location  of — in  Roundhouses  and  Shops I,  237 

of  Railway  Shops I,  122 

"  the  Brake I,  294 

Railway— When  the  First  Railroad  Was  Opened 

I,  294 

Renewals  of 111,399 

Replacing  Hand  Work  by I,  263 

Riveting— Portable I,  262 

Scarfing I,  262 

Selection  of I,  143 

Shop I,  283 

Tube  Testing I,  262 

Use  of I,  135 

Wear  and  Tear  of Ill,  299 

Welding I,  262 

Mac  ines,  Boring I,  258 

Electric I,  405-412 

Facing  and  Sandpapering ,  262 

Lead-lining I,  258 

Milling I,  265 

Machinists 1, 129.  247,  285:  II,    63 

Madagascar — Its  Primitive  Associations  and  Means  of  Car- 
riage   XI,  359-361 

Madras  Railway  Engine— Illustration I,  133 

Magazines,  Carriage  of V,  520 

Magnet I,  405 

Double I,  400 

"        Electro— Jllustration I,  400 

Double— Illustration 1,400 
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Magnets,  Poles  of I,  410 

"Magnetic  Blow-out" I,  485 

Magnetic  Effect  of  Electric  Current 1, 399,  400,  401 

"         Field 1,399,405-407 

"         Force,  Lines  of I,  406 

"         Induction I,  400 

Magnetism,  Alternating I,  422 

Effect  of— on  Watches IV,  337 

Mail  and  Express  Service V,  515-563 

"    Cars 1,183 

"    Delivery  of Ill,  414 

"    Earnings,  Definition  of X,  178 

"    Railway— Handling V,  405,  406 
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"      Rod— Illustration,  Plate  I. 1,58-59,    60 
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Track...  ..  .III.  206.  238-300 
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Railroad II     32 

Making  Time— Meaning  of  Term IV   319 
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"  Trainmen 1,  321-323 

Malaysia — Its  Primitive  Associations  and  Means  of  Carriage 

XI,  306-315 

a       —Primitive  Carriage  in— Illustrations XI,  306-315 
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—Coadjutors  of II,  155 

"       — Correspondence  of II,  158-161 
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Manhole  Opening — Illustration , , , , , ,1,    98 

14   Vol.12 


210  GENERAL  INDEX. 

PAGE 
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Carpenters I,  230 

Mechanic,  General I,  277 

Mechanics 1, 129.  230, 
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Invoicing VII,    89 

Liabilities  for X,    61 

Loading VII,  309 

Lossof VII,    31 

Manufactured  by  a  Company,  Charging — VII,  321-324 

Marking VII,  284,  310 

"       —for  Identification VII,     96 
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Purchased,  Invoices  of VII,  280 

Quantity  of— Required  to  Lav  One  Mile  of  Track. . 

Ill,  495 

Railway— Charges  for  Transporting VII.  199-206 

Raw— Transfer  of I,  275,  276 

Recapitulations  of  Accounts VII,  538-541 

Receipt  of VII.    76 

"Ma  erial  Received" VII,  317 

Mat  rial  Received  Book VII,  289-291 

"Ma  erial  Received  from  Purchasing  Agents'' VJI,  317 

"     Storehouses" VII, 317,  318 

Mat  rial,  Receiving • VII.  282-285 

Records VII. 269,  270 

Repairof VII,    90 

Requisitions  for  Purchase  of VII,    79 

Road— Care  and  Use  of VII,  106-113 

"    -Charges  Collected  for..VII.  414,  421,422;  IX,  426 

Safety  of VII,  181 

Sale  of VII .  425 

"    "  —Profits  from VII,  431 

Selling VII,    76 

Shipped  to  Points  Where  There  Are  No  Storekeep- 
ers  VII,  275,  281 

Shipping . .  .VII,  180,  309,  310 

Sold,  Accounts  Against  Persons  for VII,  414-429 
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tion  I,  2(iO 

—Section  and  End  Elevation— Illustration.. . I,  2*51 

"Miller"  Platform IV,  120 

"        with  Automatic  Coupler— Itlu8tration,.lV,  119 

Milling  Freight  in  Transit VI,  267 

Machines I,  265 
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Mineral  Department,  English VI,  326 

Salts,  Use  of Ill,  361 

Sperm  Oil,  Use  of— for  Lighting  Cars IV,  180,  181 

Tank  Engine,  Scotland— Illustration I,  123 

"        Traffic,  Agents'  Return  for— English VI,  326,  327 

$  "       of  Great  Britain VI,      8 

Minerals,  Waybilling VI,  136 

Minerva XI.    96 

Minnesota,  Railway  Taxation  in Ill,  439 

Minors,  Employment  of IV,  330;  IX,    30 

Mint,  British Ill,    11 

Miscellaneous  Charges VI,  158 

"        Accounting  for IX,  62-64 

Prepaid VI,  156,  158 

Unpaid VI,  158 

Collections.  IX,  60-62.  282 

Remitting IX ,  424-427 

Earnings X,  149 

Definition  of X,  178 

English VI,  327-329 

"Miscel  aneous  Expenses" VII,  463 

Miscellaneous  Goods,  Manufacture  of I,  138 

Income,  Definition  of X,  179 

Receipts— Auditing X,  118 

"Miscellaneous  Structures" VII,  460 

Miscellaneous  Tickets V,  111 

Auditing X,  125,  126 

"Miscellaneous  Track  Material" VII,  463 

Miscellaneous  Traffic,  English V,  247 

Way  Bills,  English V,  247,  248 

Misrepresentations  of  Shippers VI,  5, 22-25 

Mississippi,  Railway  Taxation  in Ill,  451,  456 

Missouri  Pacific  Railway II,  51,    52 

Mixture,  Standard— for  Brake  Shoes I,  302 

Modern  Devices  of  Business VII,  229-231 

Hand  Brake— Illustration I,  300 

Locomotive I,    58 

—Details  of I,  115 

Travel I,  148 

Mohammed XI,    41 

Mohawk  &  Hudson  Railroad. . . , I,    56 

Molder's  Floor I,  258 

Molding  Cove— Window— Illustration,  Plate  II 1, 116-117 

Eaves— Illustration,  Plate  II I,  116-117 

"      Deck— Illustration.  Plate  II     1,116-117 

Window— Outside— Illustration,  Plate  II 1, 116-117 

Monarchies,  Formation  of XI,    32 

Money,    (See  also  "Cash") XI,  13,  128 

Access  to IX,  340 

as  Property Ill,      8 
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Money,  Care  of VII,  31,  32;  IX,  133-135, 143,  328-330 

Carrying  from  Banks X.  226 

Collecting IX,  298,325, 326 

Collection  of VII,  422 

"Conscience*'— Accounting  for VII,  423 

Coupon  Tickets,  Excess  Baggage 

V,  471,  472,  476,  477,  495 

Disbursement  of II,  195;  IX,  293 

"  —by  Agents IX,  289 

Drawers IX,  337,  338,  341 

Faithful  Handling  of IX,  35-04 

"Fiat" Ill,    17 

Foreign — Acceptance  of IX,  327 

Free  Circulation  of Ill,    11 

*    Coinage  of Ill,    11 

Guarding IX.  339,  340 

Handling IX,  133-135,  242-245,  299,  302 

—at  Stations .IX,  178-192 

How  Faithfulness  and  Skill  are  Acquired  in  Hand- 
ling  IX,  27,    28 

Influences  Affecting » III,  8,      9 

Materials  Used  for Ill,  7,      8 

of  Savages III.      9 

Orders  of  Agents  to  Pay V,  146-150 

—Origin  of  the  Word III.  9.    Id 

Paid  Out  by  Agents.. IX,  326,  327 

Paper III.    11 

Plentifulness  of Ill,  28,    43 

Purchasing  Power  of Ill,      9 

Receipting  for IX,  291,  325,  326 

Receipts  for IX,  81-85 

"  —English VI,  323 

Receiving II,  195;  IX,  327,  328 

—in  Treasurer's  Office X,  262 

Reconveying — into  the  Treasury X,  283 

Remitting IX,  135,  138,  139,  327,  328, 430;  X,  135-141 

Requirements  of Ill,      8 

Scarcity  of Ill,    28 

"        " — in  America I,    50 

Sending  by  Express X,  265 

the  Standard Ill,      8 

Transferring— Between  Banks  and  Offices X,  262 

Transportation  of— in  Early  Days Ill,  119 

Weighing Ill,    10 

—What  Constitutes  it Ill,      7 

"    isMeantby Ill,      7 

Monopolies,  Characteristics  of VIII,  175 

Creation  of VIII,    34 

Monopoly,  Possibility  of VIII,    61 

Montague,  S.  S Ill,  163 
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Montespau,  Mme.  de— Chateau  of I,  217 

Monthly  Interline  Ticket  Return V,  167-169 

Local  Ticket  Return V,  162, 164-167 

Meetings I,  227-229 

"         Return  of  Excess  Baggage,  Rules  Governing.  V,  507-512 

Monumental  Writing XI,  118 

Moon,  Ancients'  Idea  of  Carriage  of XI,  155 

Morocco— Its    Primitive  Associations  and  Means  of    Car- 
riage  XI,  334-341 

—Primitive  Carriage  in— Illustrations XI,  334-341 

Morrison,  Andrew Ill,  207 

Mortgage  Bonds Ill,  42, 64,  86,  88,  92-100,  158 

"          Foreclosures Ill,    95 

Trustees Ill,    94 

Mortgages Ill,  92-100,  103 

Drawing II,  232 

Recording Ill,    96 

Moses XI,  112 

Motion,  Conception  of— by  the  Ancients XI,  154 

Fork I,    48 

How  It  Is  Produced  in  the  Motor I,  410-412 

"        Lateral — Its  Advantages  in  Connection  with  Brake 

Shoes I,  304 

Link 1,48,49,115 

"      -^-First  Locomotive  Fitted  with I,    48 

— Howes  1842— Illustration I,    49 

"      — Introduction  of — in  England I,    48 

"        Transfer  of — from  Links  to  Valve  Rod I,    94 

"         Valve— Direct  Acting I,    94 

"     —Indirect  Acting I,    94 

"      —of  Air  Pump I,  308 

Motive  Power,  Electricity  as  a I,  387-526 

Superintendents  of I,  233,  277 ;  II,  138 

Motor— Illustration 1, 410,  441 

"       Alternating  Current I,  426,  441 

"  "         —Its  Evolution I,  445 

Brake  Tests  Upon I,  476 

u       Car,  Electric I,  467-469 

"     Equipment I,  488 

"     Mt.  Holly  Road— Illustrat ion I,  491 

Cars,  Air  Brakes  for I,  485 

"      Heating 1,486 

"      Lighting I,  486 

"      Tests  on 1,480-482 

"  Consequent  Pole" I,  472,  473 

Constant  Speed I,  445 

"       Curves I,  476-480 

"       Diagrams  of.   1,476,477,481-483 

"      Direct  Current I,  411 


GENERAL  INDEX.  221 

PAGE 

Motor.  Electric I,  394,  396 

—The  Place  It  Shall  Occupy I,  394,  395 

"      Energy  of  Steam  in I,  403 

for  Heavy  Street  Railway  Service— Illustration  ...  .1,  509 

"       Four-Pole 1,472 

How  Motion  Is  Produced  in  the I,  410-412 

"    Rated. , I,  473 

Induction I.  412,  442-449 

"         —Alternating  Current— Illustr a tion, I,  444 

"  Primary,  or  Stationary  Element,  Showing 
Coils  for  Receiving  the  Current  from 

the  Circuit— Illustration I,  442 

"  Secondary,  or  Revolving  Element,  Showing 
Copper  Bars  in  Which  Current  is  In- 
duced by  the  Current  in  the  Primary— 

Illustration I,  443 

Limitations  of  the I,  429 

Narrow  Gauge— Illustration I,  487 

Power  Delivered  to  a— How  Found I,  404 

Railway— Illustrations I,  471,  524 

Eighty  Horsepower — Illustration I,  510 

—Armature  Coils  lor— Illustration I,  411 

"        of— Illustration I,  413 

— Complete — Illustration I,  415 

"          (One  Hundred  Horsepower) — Il- 
lustration   I,  525 

— Cross  Section  of  a—  Illustration. I,  403 

—Electrical  Characteristics  of 1,473.  474 

— Evolution  of I,  472 

—Field  Coil  for I,  472 

—Spring  Mounted— Illustration I,  469 

— Top  Field  Removed,  Showing  Armature  in 
Position.  (One  Hundred  Horsepower) — 

Illustration I,  524 

"          —With  Gear  Case  and  Car  A  xle,  Thirty-Five 

Horsepower— Illustration I,  470 

Ready  for  Mounting  on  Axle— Illustration I,  415 

Reduction  of  Voltage  on  a I,  478 

Series I,  412,  474-476,  485 

Shaft,  Mechanical  Energy  Delivered  by I,  403 

Single  Phase I,  445 

Six-Pole I,  472 

Size  of I,  429,  469 

Street  Railway—  Illustration I,  429 

Strength  of I,  469,  470 

Suspension  of I,  470,  471 

Synchronous I,  412,  442 

The 1,401,469-485 
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Motor  Vehicle  or  Horseless  Wagon XI,  521,  522 

"       Weight  of I,  469.  470 

"       With  Pinion,  Mt.  Holly  Road,  (One  Hundred  Horse- 
power)— Illustration I,  492 

"  Upper  Field  Raised— Showing  Armature  and*- 
Upper  Field  Poles  with  the  Coils  Surround- 
ing Them— Illustration I,  475 

Motors,  Alternating  Current I,  412,  442 

Capacity  of I,  429 

Constant   Potential I  415 

Construction  of I,  471,  472 

Electric I,  260,  264 

"        —Controller  for;  Open,  Showing  Drum  and 

Fixed  Contacts—  Illustration I,  486 

for  Railway  Work.   I,  449 

Geared I,  470,  471 

Gearing  of , I,  474 

Gearless I,  470,  471 

Maintaining  Pressure  at  the I,  431 

Mechanical  Energy  in I,  402 

Polyphase 1,488 

Protection  of— from  Weather I,  471 

Shunt I,  412 

Steel , I,  470 

Movable  Points 111,236,  237 

Movement  of  Trains  by  Telegraph— Meaning  of  Term. .  .IV,  319 

MudRing I,    96 

"        "      —Illustrations I,  67,    68 

Mule,  First  Appearance  of XI,    74 

Mullion,  Window  Blind— Illustration,  Plate  II. 1, 116-117 

Multiplex  System  of  Accounts 

VI,  90,  120, 136, 175, 181, 187,  226,  254,  293;  IX,     86 

Multiplicity  of  Patterns  and  Devices I,  284 

Multi-Polar  Machine I.  411 

Multitubular  Boiler  — First  Railway  Locomotive  with— Se- 

guin's,  1828 1,    26 

M  Locomotive  with — Se- 
guin's,  1828  —  Il- 
lustration  I,  26 

Munitions  of  War I,  224 

Murray,  Matthew I,    21 

Musical  Instruments,  Carriage  of V,  51 9 

M  utilated  Currency IX,  328 

Mycene XI,    89 

Mylitta XI,    99 

Mythological  Primitive  Associations  and  Means  of  Carriage 

XI,  489-509 

Carriage— Illustrations XI,  489-509 
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Nailing  Strip,  Center— Illustration,  Plate  III 1, 170-171 

Outside— Illustration,  Plate  III 1, 170-171 

"      Strips,  Inside  Intermediate— Illustration,  Plate  III. 

I, 170-171 

Names,  Entering— on  Pay  Rolls VII,  393 

Nantasket  Beach  Branch  of  New  York,  New  Haven  &  Hart- 
ford Railroad— Use  of  Electricity  on 1, 492-495 

Naphtha,  Handling VI,    99 

Narrow  Guage  Motor— Illustration I,  487 

Roads Ill,  143 

Track .1,  275 

Nasamonians ..XI,  100 

Nashua  &  Lowell  Railroad II,  128 

Nation,  Effect  of  a  Debased  Currency  on  a Ill,    21 

Nausicaa,  Chariot  of XI,  152 

Navy,  Engineering  Department  of I,  234 

Introduction  of  Steam  in I,  234 

Nearsightedness IV,  241 

Nebuchadnezzar XI,  124 

—Carriage  in  Time  of XI.  153 

Necessaries,  Cheapening  Cost  of VIII,    36 

Needle,  Compass I,  400 

Needs,  Public— Conformity  of  Facilities  to I,  201 

Negative  Holes I,  410 

Neilson  Machine,  Builder  of I,  151 

Neilson's  Twin  Goods  Engine,  Scotland— Illustration I,  125 

Neolithic  Age XI,  55,    61 

Neptune's  Car XI,    96 

Netting— Illustration,  Plate  I I,  58-59 

Basket  Rack— Illustration,  Plate  II 1, 116-117 

Newcastle-on-Tyne Ill,  110,  194 

Brake  Used  at I,  291 

News  Agents V,  419 

Newsboy  (See  also  "Trainboy") V,  397 

Newspaper  Parcels,  Way  Bills— English V,  247 

Newspapers,  Advertising  in V.  116 

Carriage  of V,  520 

"  Comments  of V,  117 

Publication  of  Time  Tables  by V,  116 

Tickets  Given  to V,  117 

Newton,  Invention  of I,    17 

Newton's  Experimental  Engine  ,  1680 — Illustration I,    17 

New  York,  Lake  Erie  &  Western  Railroad II,  128 

New  Haven   &  Hartford  Railroad— ¥se  of  Elec- 
tricity on  Nantasket  Beach  Branch 1,  492-495 

New  Zealand,  Baggage  Allowed  in V,  290 

Niagara  Falls I,  440 

"    Power  Company I,  440 

Dynamos  of.    I.  455 

Use  of  Electricity  by  .  .1,  500-504 
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Niagara  Power,  Diagram  Showing  Utilization  of I,  503 

Nickel,  Use  of— by  Railways VII,  209 

NightSignals IV,  263 

Trips,  Avoidance  of I,    57 

Nile,  Influence  of— on  Transportation XI,  111 

"     Kinds  of  Transportation  on XI,  107 

Nineveh,  Transportation  of  Building  Material  to XI,    80 

Nitroglycerine,  Use  of— by  Railways VII,  214 

Noblemaire,  G X,  332,  345 

No  Fire  in  Heater  Steam  Jacket—  Illustration,  Plate  II,  I, 116-117 

Nomads,  Scythian '.  XI,  100 

North  American  Indians — Their  Method  of  Transporting 

Goods XI,    61 

Northeastern  Railway I,    56 

"Northumbrian"  Locomotive I,    29 

Cylinders  of I,    46 

Norway,  Heating  Cars  in V,  234,  235 

Notarial  Expenses,  Cost  of Ill,  156 

Notations  on  Way  Bills IX,  98,    99 

Notes.  Bank — Transportation  of V,  519 

"      Collection  of V,  519,  521,  537 

"      Indorsements  on IX,  345 

Indorsing VII,  445 

"      Renewal  of II,  191 

Notice  to  Consignee  of  Arrival  of  Freight VI,  196 

Notices,  of  Errors  and  Omiesions  in  Abstracts — Rules  Gov- 
erning  VI,  195 

"    Accounts IX,    39 

"    Summaries  —  Rules 

Governing VI,  195 

"    Way  Bills-Rules  Gov- 
erning  VI,  192-1 95 

Posting Ill,  425 

Nova  Scotia I,    40 

Nozzle,  Exhaust— Illustration I,    65 

"        Stand  —Illustration,  Plate  I I,  58-59 

Tip— Illustration,  Plate  I I,  58-59 

Number  Plate— Illustration I,    60 

"  "    —Illustration,  Plate  I I,  58-59 

Numbers,  Car VI,  143 

Way  Bill VI,  141 

Nurses,  Expenditures  for II,  232 ;  III,  398 

Nuts Ill,  285 


Oak  Ties Ill,  350 

Oakum.  Use  of— in  Car  Wheels IV,  198 

Cannes XI,     10 

Obedience,  Necessity  of II,    18 
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Obedience.  Necessity  of— in  Railway  Service VI,    17 

Objections  to  the  Locomotive , I,  394 

Observation  Car,  American— Illustration I,  228 

End  of  Car—  Illustration,  Plate  II 1, 116-117 

Odyssey XI,    83 

Office  and  Laboratory— Illust rations I,  274,  275 

-      Audit— Goods  and  Mineral— English VI,  329-331 

ik      BluePrinting I.  278 

Booking— Meaning  of  Term IV,  315 

Car  Accountant's VI,    67 

Draughting I,  278 

Mechanical  Engineer's I,  278 

Station  Ledger— English VI,  331,  332 

Supplies,  Ordering VII,  186 

Tenure  of— in  Railway  Service II,  100 

The  Treasurer's X,  257-290 

Ticket  Auditor's X,  121 

Offices,  Association  of— in  One  Building— Its  Result. .  .1,  278,  279 

Concentration  of I,  279 

Destruction  of— by  Fire IX,  342 

Filling II,  23,133,  134 

"       Petty Ill,  417 

Great— Intellectual  Requirements  of II,  120 

Grouping  of— in  Laboratory I,  278 

Ticket— List  of  Supplies  Required  at V,  593 

Train  Order— Signals  at IV,  391 

Offi  er,  Accounting— Assistants  of II,  283,  284 

—Authority  of II,  291 

—Discretion   of II,  289 

—Duties  of II,  272-305 

—His Relation  to  Other  Officers..  .II,  291,  298 

—Meaning  of  Title II,  141 

—Office  of V,  69,    70 

—Relation  of,  to  Manager  11,299-301 

"  Treasurer. . . . .  .11,  192,  193 

— Requirements  of  V,  72-74 

—Title  of VII,  249 

Audit — of  Passenger  Accounts V,    81 

Chief ...  II,  133 

"      Managing— Dignity  of II,  145 

The  Railway— Characteristics  of II,  167 

Offi  ers.  Ability  of II,  134 

Accounting V,  507;  VI,  18;  X,  48,    49 

—Association  of  American  Railway 

VI,  92 ;  VII,  348,  458, 465, 467, 535 ;  II.  278 

-English II,  274 

—Knowledge  Possessed  by X,    64 

and  Employes,  Relations  Between II,  27,    28 

Associations  of— with  Employes I,  225 

Classification  of II,  306 
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Officers,  Departmental II,  2UO 

—Methods  of II,  ]  39 

Divisional I,  277 

Duties  of II,  135 

tt  —on  Different  Railways II,  172,  173 

Election  of II,  131 

Executive II,  131 

— Dutiesof 11,74,75,  132 

Fitness  of II,  134 

General II,  65,  117 

Inexperienced II,  88-90 

Intercourse  of— with  Employes II,  17,    18 

Obligations  of II,    21 

Operating— Duties  of VII,  264 

Owners  Look  to II,    92 

Power  Exercised  by II,    16 

Qualifications  of II,    13 

Rail  road -in  Early  Days II,    20 

Railway II,  184;  IX,  11-19;  X,  203,  204 

—Changes  of II,  139 

—Definition  of  Titles  of II,  141,  142 

— Dependence  of II,  135 

—Discretion  Exercised  by V,  321 

—Duties  of II,  66,  75, 139,  140 

—Effect  of  Education  on Ill,  139 

— Integrity  of II,    65 

—List  of II,  308-320 

—Loyalty  of 11,65,    68 

—Standing  of II,  135 

—Talent  of II,  115,  116 

—Titles  of VII,  249-251 

Relation  of— to  Subordinates II,  13, 16-18 

Salaries  of II,  102 

Substitutes  for 11,87,    88 

Value  of  Experienced II,    20 

Offl  ials,  Baggage  Department V,  525 

Changes  in II,  89,    90 

Duties  and  Responsibilities  of — in  the  Machinery 

Department I,  231 

Government V,  361, 362 ;  VI,  276,  277 

Machinery  Department I,  233 

Minor— Wages  of Ill,  418 

Passenger  Traffic— Meetings  of I,  287,  288 

Public— Furnishing  Information  to .VII,  432 

Qualifications  of IX,  146 

Railway — Acceptance  o£  New  Ideas  by I,  288 

"        —Authority  of II,  113,  114 

—Number 'of II,  116 

"        — Value  of  Discussion   Among 1,288 

Rank  of— in  the  Machinery  Department I,  231 
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Officials. Responsibility  of II.  117 

Signatures  of VII,  431 ;  IX,  428-430 

Skillof 111,468 

Supervisory— Qualifications  Required  in . .  .111.  416,  417 

Track 11,277 

Ohio,  Maximum  Working  Hours  of  Trainmen  iu IV,     19 

Railway  Taxation  in Ill,  449 

Ohm,  Definition  of 1,401,  402 

Ohm's  Law I,  402 

Oil  Boxes I,  213 

"     Burner 1,101 

"    Can  Shelf— Illustration,  Plate  I I,  58-59,     64 

"     Charging VII,  320,  321 

*     Coal— Handling VI,  98, 


Comparative  Cost  of 

Cost  of  Introduction  of — on  Locomotives 

Crude  


103 
104 
103 
54 
539 
366 
Devices  for  U.-e  of I,  10  ,  102 


— Its  Use  for  Locomotives. 


Cup  for  Pump — Illustrations. . 
Cylinder. 


Economy  of  Use  of — for  Fuel 
Furnace 


263 
,  256 

"    House 1,245 

"     Houses VII,  123,  124 

44     Lamp,  Use  of— for  Lighting  (Jars I,  204;  IV,  182,  183 

"     Mineral  Sperm— Use  of,  for  Lighting  Cars IV,  180,  181 

"     Pipe— Illustration,  Plate  I I,  58-59 

"     Pi \\g— Illustration,  Plate  I' I,  58-59 

"    Record  of  VII,  320.  321 

•    Requisitions  for VII,  119 

''     Reservoir I,  101 

"    — Section  Showing  Fire  Box  and  Tank  Arrangement  for 

Its  Use  as  Fuel— Illustration I.  101 

•'    Severity  of— on  Fire  Box I,  104 

"     StockRoom 1,274 

"Oil.  Tallow  and  Waste  for  Locomotives  " VII,  486,  519 

Oil,  Use  of— as  Fuel  for  Locomotives I,  100,  101,  104,  105 

-     "  —for  <  lleaning  Valves,  etc I,  365,  366 

"      "     " —in  Early  Times 1,103,104 

"     Wood  Creosote .III.  358 

Oils,  Care  of VII.  114-124,  261 

"     Cost  of VII,  116,  117 

"     Disbursing VII,  117.  310 

"     Exhibits  of VII,  118 

"     Facilities  for  Storing I,  269 

"    Handling •„ VII,  119,  120 

"    Heating VII,  123,  124 

"    High  Priced VII,  117 

"     Inspection  of VII,  114-124 
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O  Is, Manufacture  of VII,  12(M22 

Precautions  Against  Loss  of VII,  294 

Receiving : VII,  284 

Reservoirs  for I,  245 

Saving  in  Use  of VII,  116,  118 

Stock  of VII,  116,  117 

Storage  of VII,  115, 119, 123,  293,  295 

Supplying  Stations  with VII,  119 

Testing IV,  182 

Tests  of I,  277;  VII,  120-122 

Unloading VII,  295 

Use  of VII,  114-124 

"    "  —by  Railways VII,  212,  214 

"    "  —for  Lighting  Cars IV,  171,  172 

Oiling  Brake  Cylinders 1,329,  331 

"Old  Ironsides"  Locomotive,  1832 I,    49 

1832— The  First  Locomotive  Built  by  Mat- 
thias W.  Baldwin— Illustration I,    50 

Olympia,  Games  at XI,    85 

Olympiad XI,    86 

Olympian  Court XI,    91 

Omissions,  from  Way  Bills t VI,  183,  186 

Omitting  Brake  Tests I,  363 

Omnibus  Lines V,  205 

On  Time— Meaning  of  Term IV,  319 

Open  Clasp,  End  Door— Illustration,  Plate  III 1, 170-171 

"       Side  Door— Illustration,  Plate  III 1, 170-1 71 

"      Conduit  System I,  466 

"      Stop,  End  'Door— Illustration,  Plate  III 1, 170-171 

"      Side  Door— Illustration,  Plate  III 1, 170-171 

"      Switch— Meaning  of  Term IV,  319 

Opener,  Deck  Sash— Illustration,  Plate  II 1, 116-117 

Opening,  Saddle— Illustration It    98 

Smokestack— Illustration I,    98 

"         Gondola— Illustration I,    98 

Operating  Accounts Ill,  404 

"          Charges  Against VII,    64 

Cost  of  .II,  111,  112;  III,  35,  36,44.58,404;  VIII, 51,  188 

»  —Affected  by  Facilities Ill,  427-432 

"  —How  Lessened Ill,  152 

"  — in  America Ill,  146 

"      "     England 111,145,146 

"  —Its  Relation  to  Earnings II,  109,  110 

"  —Relation  to  Rates Ill,  43,    52 

Department II,  136, 138 ;  IV, 28 ;  IX,  223 

Duty  of V,    70 

Organization  of II,  173-176 

Relation  of — to  the  Accounting  De- 
partment   II,  290,  305 

Differences  in  Cost  of— in  Different  Countries,  III,  146 
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Operating. Difficulties  of II,  118 

Expenses II,  109 
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Operating  Expenses,  Apportionment  of  — as  Between  Pas- 
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Freight  Busi- 
ness  X, 154-175 

"  "  —to  Divisions 

VII,  500-524 

Charges  to VII,  456 

*  "         Definition  of X,  179 

Fixed. 111,413-426 

Official  Classification  of VII,  472-499 

Reduction  of II,    27 

"         Relative  Cost  of— for  Steam  and    for 

Electricity I,  515 

44  "         Value  of  Classification  of X,  142-147 

—What  They  Include X,    62 

"          Force,  Government  of II,    71 

44      Organization  of II,    71 

44          Lever— Illustration,  Plate  II. 1, 116-117 

"Operating  Marine  Equipment" VII,  491,  492,  522 

Operating  Officers,  Duties  of VII,  264 

44  Percentage  of  Total  Cost  of — Due  to  Maintenance 
of  Organization  and  the  Prevention  of  De- 
struction of  Property  from  Natural  Causes 

Ill,  493 

Reductions  in  Cost  of X,  145,  146 

Rod,  for  Release  Valve— Illustration I,  541 

"          Separation  of  Ownership  from  II,    46 

"          the  Train  Air  Signal— Instructions  to  Trainmen 

I,  376 

Operation,  Cost  of— Effect  on  Rates Ill,  466 
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"          Questions  Regarding  the 1, 34,    35 
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"     "    Train  Air  Signal 1.362 

44  Triple  Valve 1,337-346 

Railway— First  Days  of I,  234 

— Inauguration  of,  in  America I,    28 

—Necessities  of,  in  America I,  152 

Operatives,  Impecunious II,  195,  229 

Operators,  Telegraph— Examination  of IV,  329 

—Rules  Governing IV,  435-439 

Opportunities  of  Those  Who  Work  for  Railways IX,  11-19 
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Opposition,  Effect  of 1/227 

Order,  Inauguration  of XI,    29 

"        Maintenance  of XI,    31 

Orders.    (See  also  "Requisitions.") 

Coupon— English V,  239 

Disobedience  of IV,  329 

Exchange V,  205 

Execution  of VI,  108 

Filing IV,  333 

for  Switching VI,  255-258 

14    Wages X,  205,  231 
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"    Tools VII,  ]5-2 

"        —  Foremen's VII,    S3 
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"      —Details  of IV,  84-86 

"      —Forms  of IV,  465-478 

—Miscellaneous IV,  376-383 

"      —Precedence  of IV,  395 

—Repeating IV,  397 
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Orderliness.  Necessity  of II,  21,    22 

Ore  Car— Illustration I,  162 

u     Weighing— Rules  Governing VI,  149 

Ores,  First  Use  of I,  132 

Organization,  Changes  in  Personnel  of Ill,  416 

Cost  of Ill,  468 

"     "   Maintaining Ill,  464 

Details  of II,  128-140 

Diversity  in— of  Different  Corporations  . .  .II,  125 
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the  Freight  Service VI,  11, 12,    22 

Preservation  of  Nucleus  of Ill,  464 
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Railway II 

Systematic 11,125 

Organ    ations,  Builders  of II,  126 

Elasticity  of Ill,  420,  421 

Power  of 1 1,    39 
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"Other  Expenses" . . .  .VII,  479,  484,  485,  495,  497,  516,  518,  523,  524 

"Other  Supplies  for  Locomotives" VII,  486,  519 

Outlay,  Comparisons  of I,  287 

Shop— How  Reduced I,  287 
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Outside  Body  Transom  Pillar— Illustr a tion,  Plate  II  .  .1, 116-117 
Brake  Beam  Fulcrum— Illustration,  Plate  II.  .1, 116-117 

Casing— Illustration,  Plate  II.  1, 116-117 

Connecting  Rod— Illustration,  Plate  II 1, 116-117 

Cylinders 1, 46,    87 
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Nailing  Strip— Illustration,  Plate  HI 1, 170-171 
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Outside  Sheathing— Illustrations,    j  JjjjJ®  ** *•  JJj^JJJ 

Transom — Illustration,  Plate  II 1, 116-117 

"         Plate — Illustration,  Plate  II 1, 116-117 

Wheel  Piece  Plate— Illustration,  Plate  II 1, 116-117 

"      Plate— Illustration,  Plate  II 1, 116-1 17 

Window  Molding— Illustra tion,  Plate  II 1, 116-117 

"        Sill— Illustration,  Plate  II 1, 116-117 
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Freight IX,  124-126 
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u    Refunded VI,  265 
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1,116-117 

"        "      Seat—Illustration,  Plate  II 1,116-117 
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Runways I,  256,  260,  275 

Traveler I,  246 

Wires 1,463 

Overloading II,  242 
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Overshooting— Meaning  of  Term IV,  319 
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Interests  of II,    15 
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"        Characteristics  of Ill,    79 
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"        Operation  of  Manufactories  by II,    44 
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—Methods  of VIII,    33 
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Value  of  Returns  to II,  285 
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oftheSoil XI,    30 
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Prevention  of 111,273,  274 


Packages,  Baggage— Fastening V,  325 

Carriage  of— by  Conductors IV,  406 

Express— Unclaimed V,  346 

Packing,  Metallic I,  85,  381 

Piston— Illustration,  Plate  I I,  58-59 

"          Pump 1,381 

"        Piston— Illustration.  Plate  I I,  58-59 

Pad,  Expansion— Illustration,  Plate  I I,  58-59 

Paint  Room 


Shop,  Freight  Car  .... 
u         "       Passenger  Car. . 


— Cross  Section — Illustration  . . 
— End  Elevation — Illustration. . 
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271 
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"    —Side  Elevation— Illustration. . 

"      Shops 1.251,252,257.272-274 

"      Material  at VII,  309 

"      Storing VII.  293 

Paints Ill,  481,  482 

"      Tests  of I,  277 

44      Use  of— by  Railways VII,  214 
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"      Cars 1,148,182 
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"      Front— Illustration,  Plate  II I,  116-1 17 
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"      Load    1,461 
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Lower  Door— Illustration,  Plate  II 1, 116-117 
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Parcel  Cash  Book,  English V,  250,  251 
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Tickets,  Use  of V,  471-477 
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English V,  240 
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Parcel  Warehouse  Book,  English V.  249 

Parcels  Delivery  Book,  English V,  248 

"        Insurance  of — in  England V,  249 

Way  Bills,  English V,  247 

Paris,  Lyons  &  Mediterranean  Railway Ill,  362,  364;  X,  332 
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"     American I,  200 
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—Illustration I,  252 
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Receipts  from V,  172 

Brakemen,  Rules  Governing IV,  417,  418 
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Details 1,  178 
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English Ill,  147 

Erecting  Shop  for 1,  271 

First  Design  of I,  174 

High  Class— in  America 1, 181,  182 

Joint  Use  of V,    26 

Requirements  of I,  181 

Suburban I,  177,  178 
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Rules  Governing IV,  406-409 
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Through 1,303 
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"  Baldwin  Single  Driver— Illustration 

I,  142 

Eigh  t-  Wheel— Illustration I,  114 

"  German   Rapid  Transit  —  Warschau- 

Wien  Railroad— Illustration.... I,  131 
Italian— Inside  Connected— Illustra. 

tion I,  120 

Rates V,  120-123 

"     in  Europe V,    25 
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"        Brace—  Illustration,  Plate  I 1,58-59 

«  "       —Illustration,  Plate  II 1,116-117 

Engine  Truck— Illustration,  Plate  1 1,58-59 

"        Engine  Truck— Illustration,  Plate  I. I,  58-59 

Stay  Rod— Illustration,  Plate  II 1, 116-117 

Tie  Bar— Illustration,  Plate  II 1, 116-117 

Pegasus XI,    86 

Peloponnesus  Railroad  Car,  for  Small  Cattle—  Illustration.. I,  190 

Pelts,  Charges  Collected  for VII,  414,  421,422;  IX.  426 

Pencil,  Use  of ....VI,  314 

Penelope XI,    83 

Pens,  Manifolding— Use  of VI,  202 

Pensions II,  266,  267 

Pennsylvania  Railroad I II,  183 ;  V,    17 

"         Company I,  100 

Relief  Department  of..X,  296,  299,303-307 

Savings  Fund  of X,  317 

Use  of  Electricity  on I,  490-492 

Pension  Funds X,  321-323 

French X,  329-345 

in  Great  Britain X,  326-328 

"  India X,  350-352 

Italian X,  347-349 

Pensions X,  297 

Percussion,  Production  of  Heat  by I,  397 

Perfected  Air  Brake,  The I,  333-363 

Performance,  Daily— of  Freight  Cars VI,     53 

of  Locomotives X,  100-108 

Pericles XI,     90 

Periodicals,  Carriage  of V,  520,  521 

Perishable  Goods  Car,  New  South  Wales— Illustration I,  188 

Property,  Disposition  of 11,242 

"          Guaranteeing  Freight  Charges  on..  .VI,    95 

Unclaimed V,  346 

Way  Bills VI,  138 

Permanent  Danger  Signals  IV,  367 

Expenditures VII,  525 

Signals IV,  261 

Way Ill,  314-317 

"    Committee II,  131 

"    English— Section  of— Illustration Ill,  313 

'    —Meaning  of  the  Term Ill,  130 

"    Primary  Purpose  of Ill,  110 

"    Strength  of  Ill,  195 

"    —What  It  Represents 111,189,  190 

Permissive  Block  System IV,  293 

Permits,  Baggage V,  466,  467,  49o 

Half  Fare V,  120-123 

"      —Rules  Governing V,  123 


GENERAL  IXDEX.  241 

PAGE 

Permits,  Improper  Use  of V,  174,  175 

Persia— Its  Primitive  Associations  and  Means  of  Carriage. . . 

XI,  342-346 

"      Primitive  Carriage  In— Illustrations XI,  342-346 

"      Worship  of  Fire  in I,  104 

Persians,  Horses  of XI,    87 

Persons  Injured,  Claims  for II,  232 

Killed,  Claims  for II,  232 

Personal  Property,  Care  of VII,  297,  299 

Peru,  Use  of  Petroleum  in I,  104 

Petit-Bourg 1,215,  216 

Pretroleum.Gas  Made  from IV,  174 

Use  of— for  Fuel I,  104 

"     *        "    Locomotives 1,102,103 

Petticoat  or  Draft  Pipe— Illustration,  Plate  I I,  58-59 

Petty  Repairs,  Articles  for  Making I,  270 

Supplies,  Charging VII,  321 

Pheron XI,  100 

Philadelphia 1, 190,  191 

Philfetus XI,    83 

Philip  of  Macedon XI,    87 

Phillips,  Isaac  N X,  173 

Phoenicians XI,  114, 117,  120-125 

Ships  of XI,  133 

Trade  of XI,  1 31,  134 

Transportation  Forms  Among XI,  117 

"Phoenix"  Locomotive I,    33 

Phoroneus XI,    10 

Phraseology,  Train IV,  314-324 

Physical  Tests I,  277 

Pictorial  Writing XI,  118 

Pictures,  Costly— Transportation  of V,  519 

Piece  of  Frame,  Tail— Illustration,  Plate  I I,  58-59 

Piecework I,  284 

Pierson,  S.  F II,  253 

Pilaster— Illustration.  Plate  II I,  116-117 

Base— Illustration,  Plate  II 1, 116-117 

Cap—  Illustration,  Plate  II 1, 116-117 

Pilasters  I,  253 

Pile  Drivers I,  378 

Piles,  Purchase  of VII,  288,  289 

•k      Receiptof VII,  288.  289 

Piling III.  129 

Pillar,  Center  Bearing— Body  Transom— Illustration,  Plate  II 

1. 110-117 

Side  Bearing— 'Body— Illustration,  Plate  II I  116-117 

"      Transom — Intermediate  Body — Illustration,  Plate  II 

1,116-117 

Outside  Body— Illustration, Plate  //..I,  116-117 

Pillow  Vox- Illustration,  Plate  II 1, 116-117 

16    Vol.  12 


242  GENERAL  INDEX. 

Pillows,  Berth— Illustration,  Plate  II. 1, 116-117 
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—to  Pump— Illustration I,  539 

"      Supply— Illustration.  Plate  II 1,116-117 

"      Throttle— Illustration,  Plate  I. I,  58-59 

"      to  Bowl,  Cold  Water—  Illustration,  Plate  II 1, 116-117 

"       u      "       Hot  Water— Illustration,  Plate  II I,  116-117 

;     Lamps— Illustration,  Plate  II 1,116-117 

"       "    Pressure  Retaining  Valve — Illustration ....I,  541 

"       "    Triple  Valve— Illustration,  Plate  II 1, 116-117 

"      Train 1. 307-310.  315,  320, 329,  330,  379 

(  Plate  1 1,58-59 

"     —Illustrations,  -  Plate  HI I,  170-171 

/ 1,539-541 

Brake— Illustration,  Plate  II 1, 116-117 

"      Cocksin 1,321,323,324 

"       Signal— Illustration.  Plate  II 1, 116-117 

"      Vent— Illustration,  Plate  II... 1, 116-117 

u      Water I,  106 

"     —Illustration.  Plate  I I,  58-59 

Piped  Cars I    373 

Pipes I 

Air — for  Testing  Purposes I 

"  — in  Engine  House 


Arch  Support — Plugs  at — Illustration 

Branch  

Broken  and  Leaky — Cause  of 

Carrying  Dry  Steam  to  Live  Steam  Channel — Illu 


t  ration 


Exhausting  Air  from 
Leaky 


286 
382 
328 
64' 


65 
299 
371 


244  GENERAL  INDEX. 

Pipes,  Signal I,P362 
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"      Cylinder 1,332 

"     —Power  Exerted  by I,  377 

"       Emergency — Illustration I,  344 

Equalizing 1,328 

"        Head— Illustration,  Plate  I I,  58-59 

Leathers I.  331 

"        Movement  of— in  Cylinder 1,85,    86 

Packing— Illustration,  Plate  I I,  58-59 

Pump-  Illustration,  Plate  I I,  58-59 

King— Illustration I,  341 

Rings— Illustration,  Plate  I I,  58-59 

Rod 1,86,3-29 

"   —Illustration,  Plate  I I,  58-59 

(or  Push)  Rod  Crosshead— Illustration I,  540 

Rod  Crosshead— Illustration,  Plate  II 1, 116-117 

Rods,  Packing  of I,  381 

"        Section  of— Illustration I,     83 

Stroke  of I,    83 

The  Ramsbottom I,    86 

Travel 1,329,332,336 

"  "      —Illustrations I,  358,  359 

"      —Its  Effect  on  Braking  Power I,  356-361 

Triple  Valve I,  338-340 

Pistons 1,  85,  86,  286,  305,  329,  331 

"       Brake I.  315 

Metallic I,    85 

"       Steam  Pressure  on I,    67 

Velocity  of I,    67 

Pit,  Annealing IV,  204 

"     Ash— Illustration,  Plate  II 1,116-117 

"     Clinker 1,246 

Pits 1,241,242.254,  255 

"     Clinker  or  Ash-Pneumatic  Hoist  for  Emptying—  Illus- 
tration  I,  278 

"    Depressed I,  246 

"     Drop I,  2^4 

"    —Pneumatic .1,344 

Pivot  Bearing  Spring  Hanger—  Illustration,  Plate  77..  .1, 116-117 

"      Deck  Sash— Illustration,  Plate  II 1, 116-117 

"      Swing  Hanger,  Lower— Illustration,  Plate  II I,  116-117 

"          "  "         Upper—  Illustration,  Plate  II  . . .  .1, 116-117 


GEXKI;AL  L\I>KX.  245 

PAGE 

Plain  Automatic  Brake I,  325 

Triple  Valve I,  340-344 

"  "     — Illustrations I,  325,  341 

u     Brake  Shoes 1,303,  304 
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Use  of  Metal  Ties  in 111,379 

Position,  Running — Instructions  to  Engineers I,  365 

Positions  of  Engineer's  Brake  and  Equalizing    Discharge 

Valve 1,349,  350 

Positive  Poles I,  410 

Post  and  Brace  Pocket— Illustration,  Plate  III 1, 170-171 

"     Base  Washer  for  Railing— Illustration,  Plate  II. .  .1,  116-1 17 

rt     Brace,  Body  Queen— Illustration,  Plate  II 1, 116-117 

"'     Body  Queen— Illustration,  Plate  II 1, 116-117 

"     Buniping  -Illustration Ill,  349 

"     ( 'orner— Illustration.  Plate  III. 1, 170-171 

"     Deck— Illustration.  Plate  II 1, 116-117 

*l      Screen— Illustration.  Plate  II. 1,116-117 

"     Door— Illustration,  Plate  III 170-171 

"     End— Illustration,  Plate  II ,  116-117 

"  —Illustration.  Plate  III. ,  170-171 

"     Intermediate—  Illustration,  Plate  III ,  170-171 

"     ,).  W 111,327 

"     King— Illustration,  Plate  III ,  170-171 

"     Ladder— Illustration,  Plate  III ,  170-171 
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Post. Platform  Railing— Illustration,  Plate  II 1/116-117 

"     Queen— Illustration,  Plate  III I,  170-171 

"     Routes,  Establishment  of XI,  105 

"     Transom — Illustration.  Plate  III 1, 170-171 

"     Whistling— Meaning  of  Term IV,  323 

Posts,  Clearance Ill,  238 

"      Requisitions  for VII,    83 

"      Signal IV,  252,  253 

"      Window— Illustration,  Plate  II 1. 116-117 

Postage  Stamps,  Accounting  for X,  287,  288 

Postal  Car,  American— Interior  of— Illustration I,  20i> 

"         —  Standard  -Illustration .j.  205 

"         "    Austrian — Illustration I,  207 

"         "  "        —Interior  View  of— Illustration I,  208 

"      Cars 1,198;  V,  462 

"      Cards.  Accounting  for X,  287,  288 

44      Service V,  552-563 

Beginning  of XI,  151 

"      Telegraph,  English V,  245,  246 

Posters.    V,  115 

Postofflce  Cars V,  557 

Department V,  554,  558,  559,  561 

United  States— Emblem  of XI,  105 

Pot,  Fire— Illustration,  Plate  II 1. 116-117 

"Pot"  Tie.  Metal— Midland  Railway  of  India-A.  D.  1889— 

Illustration Ill,  311 

"      Ties,  Metal Ill,  203 

Pottery,  the  Art  of XI,    65 

Potts,  Jos.  D X,  161,  163 

Poultry  CAT— Illustration I,  189 

Powder,  Use  of— by  Railways VII,  214 

Powders,  Storing VII,  293 

Power,  Animal— Use  of I,  394 

Appearing  as  Heat  in  a  Wire— How  Found I.  405 

Arbitrary 11,73.  125 

—Love  of II,  110 

Brake— Cause  of  Loss  in I,  378 

Braking I,  311,  378-380 

—Effect  of  Piston  Travel  on I,  356-361 

u        — Instructions  to  Car  Inspectors I,  332 

Conveyance  of — from  a  Stationary  Engine  to  a  Mov- 
ing Car I,  393 

Cost  of  —at  Main  Stations I,  440 

"     "  —Its  Effect  Upon  Transportation I,  392,  393 

Cranes I,  260 

Cylinder— Calculation  of I,    64 

Delivered  to  a  Motor— How  Found I,  404 

Electric— Delivered  by  a  Dynamo I,  404 

Electrical— How  Measured I,  403 

Facilities I,  262 
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Power,  Generation  of— in  Booster  System I,  435 

Hauling— of  a  Locomotive Ill,  195 

Holding— of  Brakes I,  364 

•'       House 1,259,272 

"       Law-Making II,    47 

Lifts 1,244 

Limitations  of 1,429 

Loss  of I,  430 

"      "—Its  Effect 1,415-419 

—Upon  What  Dependent I,  415-419 

"       Lost  in  Conductors I,  451 

"      "    the  Wire I,  450 

"       Motive — Superintendent  of I,  277 

"       Niagara— Diagram  Showing  Utilization  of I,  503 

"       of  Locomotive  in  1830. I,    27 

"        "   Organizations II,    39 

"       Plant I,  252,253,263,  273 

"      Central I,  243 

"       Production  and  Application  of I,  392.  393 

Source  of— Its  Effect  Upon  Transportation ...  .1,  392,  393 

"       Sources  of I,  393 

Station 1,454,455 
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System I,  487 
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"       Tractive — How  Secured I,    64 

Transmission  of : I,  387,  388 

" —by  Direct  Current I,  425 

Practical  Experience I,  117 
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"          Disciplinary II,    16 
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Pratt.  E.  W I,  333 

Precious  Metals .11,242 

Stones 11,242 

Transportation  of V,  519 

Preference  Shares Ill,    88 

Undue VIII,    63 

Preferment,  in  Railway  Service II,    94 

Roads  to II,  61. 62,  114 

Preferred  Stock Ill,  65-69,    88 

Preliminary  Construction  Work Ill,  130 

Premium,  Paid  for  Risk Ill,    75 

System 111,249 

Premiums         111. 301;  IV,    25 

"          Awarding— to  Employes II.  29-31 

Guaranty IX.  169-172,  353.  354 

Payment  of Ill,  324.  325 

Prepaid  Charges,  Interline IX,  126-129 
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Prepaid  Freight  Charges VI,  152-157 

Stations VI,  153 

Prescott XI,    28 

Present  and  Future  of  Electricity I,  519-525 

Preservatives,  of  Wood 111,349-375 

Presidency,  Avenues  of  Promotion  to II,    81 

President II,  131, 138,  1-13 

Dignity  of  Office  of II,  144. 150-152 

Duties  of 11,147,  148 

Qualities  Required  in 11,146,149,  150 

The  Best II,  149 

Presidents,  Railway II,    58 

5,  Copying — Introduction  of VI,  85,    86 

Forging I,  263 

3,  Copying— Use  of VI,  180,  181 

Pressure I,  415 

Adjustment  of 1, 431,  432 

Air 1,302 

"  —Maintaining I,  320 

"   —Standard  Train  Line I,  312 

Amount  of— in  Cylinder— How  Ascertained ...  1, 88,    89 

Atmospheric— Application  of  Air  at I,  292 

Auxiliary  Reservoir — Reduction  of I,  368 

Bar— Illustration,  Plate  II 1, 116-117 

Brake  Cylinder I,  313,  356-361 

Shoe— Against  the  Wheel I,  311 

Drop  in— in  Direct  Fed  System I,  435- 

Effect  of— on  Triple  Valve I,  345,  346 

Electrical — Measure  of I,  401 

Equalization  of I,  342,  356,  360,  361 

Excessive I,    95 

Exhausting — from  Auxiliary  Reservoirs I,  377 

Governor.  Air— Illust ration,  Plate  II 1, 116-117 

in  Booster  System 1,436,  437 

Increase  of I,  414 

Loss  in — Illustrations I,  416 

"      of I,  430 

Maintaining— at  the  Motors I,  431 

Regulating I,  313 

Retaining  Valve I,  336.  340.  347,  538 

Illustrations  i  Platc  UL '  J'  17°-171 
ms'\ 1,327,347,  541 

—Instructions  to  Trainmen 1,  327 

"  "      Pipe— Illustration,  Plate  III,  1, 170-171 

Signal  Line— Reduction  of I,  362 

Storage  of —for  Applying  Brakes I,  334 

Tangential I,  314 

Train  Pipe 1,307,  308 

Uniform I,  432,  433 

"         —Device  for  Maintaining I,  309 
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Pressure,  Water  Stored  Under 1,  298 

Prevention,  Necessity  of IV,    38 

Priam,  Palace  of XI,    89 

Prices,  Effect  of  Competition  on VIII,  147 

Primary  Battery  System IV.  176 

"        Current I,  423 

Primer— Illustration,  Plate  I. .1,  58-59 

Priming I,     74 

Primitive  Application  of  Steam  to  Engines,  Road  Wagons 

and  Locomotives XI,  510-520 

"          Application  of  Steam  to  Engines,  Road   Wagons 

and  Locomotives— Illustrations XI,  510-520 

Brake,  Forms  of I,  291 

Carriage  in  Semi-Barbarous  Greece XI,    83 

Cart I,  293 

Man 1,  160 

Peoples,  Wealth  of XI,      9 

Wheel— Illustrat  ion IV,  188 

Prin  iples  and  Laws,  Electrical I,  396-405 

Governing  Freight  Traffic VI,  93-108 

Labor I,  280 
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"    Organization  of  the  Forces  of  Cor- 
porations    II,  108-121 

of  Government II,  128-140 

"  Organization. II,  91-95 

to  Be  Observed  in  Handling  Railway  Revenue 

IX,  20-34 

Printing Ill,  158 

Charging VII,  321 

Private  Carriers,  Use  of  Railroads  by II,    47 

Cars VI,  49,  69-74 

"      Charges  for  Use  of VI,  159 

"      Collections  for  Use  of IX,  427,  428 

"     Owners  of II,    46 

u     Use  of— in  England   II,    45 

Corporations,  Efficient  Service  of II,      v 

Growth  of II,  135 

Enmities II,    16 

Ownership,  Evolution  of XI,    38 

Value  of VIII,  12,  13,  227 

Property,  Recognition  of XI,    67 

Prize,  Baltimore  &  Ohio— Winner  of— Illustration I,    32 

Prizes IV,  24-27 

Problem,  Labor— Solution  of II,    44 

Railway— Solution  of 11,46,    47 

The  Electric I,  394,  395 

"Problem"  Locomotive,  1859 1,    54 

Process,  Exhaust — of  Conveyance I,  274 

Procession,  Lirerpool  &  Manchester,  1830 1,    29 
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Producer,  Effect  of  Rates  on VITI,    26 

Relation  of— to  Rates :....VIII,    50 

Production  and  Application  of  Power 1.392.  393 

Effect  of  Rates  on VIII,  63,    80 

of  Electricity I,  397 

Products,  Relation  of  Carriers  to VIII,    82 

Profession,  Engineering II,  223 

Profiles II,  213 
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Credits  to  X,  177-179 
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"       Limitation  of VIII,  244 
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"       Relative VIII,    74 
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—Upon  What  Dependent IV,    57 

Progress,  Electrical I,  522-525 
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Promises,  Paper — Issuance  of Ill,    17 

Promotion 11,23;  IV,    12 
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—English  Railways IV,  448 
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Acquisition  of .VII,  22;  XI,    43 

Advances  on IX.  87-89.  290,  31 8-320 
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Damages  to— Liability  of  State  for Ill,  463 
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Growth  of XL    40 

History  of XL     44 

Improvement  of . VIII,    24 
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—Its  History  and  Relation  to  Mankind XL      9 

Kinds  of Ill,  109 
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Means  of  Acquiring— by  Savages XI,    29 

Money  as Ill,      8 
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Warfare  on Ill,    73 

—What  It  Represents VII,    22 

Properties,  Consolidation  of II,    27 
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Relation  of— to  Employes Ill,  472-475 
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Proxies,  Giving Ill,    81 
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"•—Illustration.. 1,539 
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"         "     Overhang  Truss  Rod — Illustration,  Plate  II 
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R nfts, Use  of— on  Tigris XI,    80 
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"     "Meat  Yard"  Pattern— A.  D.  1S8 1— Illustration Ill,  302 

"     Middle  Door—  Illustration,  Plate  II 1, 116-117 

—Side  Door— Illustration,  Plate  III 1, 170-171 

"    New  York  Central  Railroad— A.  D.  1855— Illustration 

Ill,  248 

"        "          "       &  Erie  Railroad— A.  D.  1855— Illustration 

Ill,  249 

"    Notched  or  Rack I,    22 

"    of  Frame— Lower— Illustration,  Plate  I I,  58-59 

"    Pear-Headed— A.  D.  1853— Illustration HI,  242 

"    Pennsylvania  Railroad— A.D.  1^57—  Illustration  . .  .Ill,  266 

"    Platform — Illustration,  Plate  II 1,116-117 

"     Proposed  by  D.  Chanute— A.  D.  1874— Illustration,  III,  290 

"    Rectangular— A.  D.  1838— Illustration Ill,  224 

"     Saratoga  &  Schenectady  Railroad— A.  D.  1S55— Illustra. 

tion Ill,  250 

"     Sheathing— Illustration,  Plate  II 1, 116-117 

u     Standard— A.  D.  1868— Illustrations Ill,  282,  284 

—A.  D.  1870— Illustrations Ill,  286-289 

—A.  D.  1875—  Illustrations HI,  291-293 

—A.  D.  1879— Illus trations Ill,  294,  297 

—A.  D.  1880— Illustrations Ill,  298,  299 

—A.  D.  1881— Illustration III.  300 

—A.D.  1885- Illustration Ill,  303 

—A.  D.  1886— Illustration III,.  305 
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Rail,  Standard— A.  D.  1887— Illustration Ill,  3U6 

"        —of  Belgium  Government— A.  D.  1889— Illus- 
tration   Ill,  310 

_A.  D.  ISW-Illustrations Ill,  323,  324,  325 

— A.  D.  1897— Illustrations 111,345,346 

%k    Stepbeuson's  Fish-Belly— Manchester  &  Liverpool  Rail- 
way—A. D.  1829— Illustration Ill,  196 

"    "Stevens" Ill,  200 

— A.  D.  18M— Illustration 111,244 

—France,  A.  D.  1888— Illustration Ill,  308 

"         —Great  Western  Railway  of  England— A.  D. 

185S— Illustration Ill,  275 

"  "         —Supported  hy  Cast-Iron  Chair— A.  D.  1837 

—Illustration HI,  220 

— Vicksburg  &  Jackson  Railroad— A.  D.  1841 

—Illustration HI,  227 

—Western  Railway  of  France— A.  D.  1855— 

Illustration Ill,  259 

"    Strap— Albany  &  Schenectady  Railroad— A.  D.  1837— 

Illustration Ill,  223 

"     —Baltimore  &  Ohio  Railroad— A.  D.  1833— Illus- 
tration     HI,  208 

"     Streugthof I,    64 

"    The  First  Iron Ill,  176 

"    Third  1, 464,  465 

"        "      Supported  on  Special  Wood  Blocks  Dowellecl  into 

the  Ties— Nantasket  Road— Illustration 1,  464 

"     Top  Door— Illustration,  Plate  II , I,  116-117 

"      u      Side  Door— Illustration,  Plate  III. : 1, 170-171 

"    Tram— Surrey  Railway,  A.  D.  1803— Illustration. .  ..Ill,  183 
"    Upon  Which "Trevithick's  First  Locomotive  Ran— Illus- 
tration  III.  180 

"     Upper  Wainscot— Illustration,  Plate  II. 1, 11 6-117 

"    Use  of — by  the  Romans I,  163 

"     "Vignoles" HI,  200 

u    Weight  of I,  165 

Placed  on I,    64 

"    Woodhouse's  Patent  Concave— for  Wagons,  A.  D.  1803. 

—Illustration Ill,  184 

"     Wyatt's  Hexagonal— North  Wales,  A.  D.  1802— Illus- 
tration   Ill,  181 

Rails 11,269:  111,301;  VII,  464 

"      Accounting  for .VII,  296 

"      Action  of  Car  Wheels  on IV,  211-213 

"      Cast IN,  176 

"      Changing Ill,  241 

"      Charging VII,  296 

"      Cost  of  Keeping  in  Order Ill,  423 

"      Creeping  of Ill,  333,  339 

"      Curving    111,214,215 
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Rails,  Cutting  of  Ties  by III,P332 

"      Defective— Discovery  of,  by  Engiuemen IV,  377 

"      Deterioration  of Ill,  272-279,  467 

"      Differences  in Ill,  127 

"      Durability  of Ill,  334,  398 

"      Duration  of 111,424 

"      Early  Methods  of  Laying Ill,  199 

"      Effect  of  Ballast  on 111,328 

"    Climate  on 111,272-277,467 

"    Friction  of  Wheels  on  Ill,  274 

"    onCost X,  166 

"    Passing  Trains  on 111,329,331 

"    Rust  on 111,277,278 

"    Speed  on 111,276 

"    Traffic  on 111,278 

"    Wheels  on 111,201 

"      Filing Ill,  242,  243 

Frog  Guard Ill,  232,  233 

"      Gang  for  Changing— on  Sunday Ill,  243 

"      Guard— for  Bridges Ill,  223.  224 

"      Hardness  of— Its  Effect  on  Wear Ill,  322,  323 

Inferior— Use  of Ill,  398,  399 

Influence  of— On  Cost  of  Maintenance Ill,  383 

1  nspecting Ill,  214 

"      Inspection  of VII,  295 

•'      Inventorying .VII,  344 

"      Jointing 111,243 

"      Laying. .  ,* Ill,  196,  197,  332,  333 

44      Life  of 111,278,  279 

"Live"— Objections  to I,  465 

"      Loose Ill,  331 

"      Maintenance  of 111.277,278 

"      Purchase  of VII,  52.  84,  295 

"      Records  of VII,  295 

"      Receiving.... VII,  296 

"      Requisitions  for VII,    83 

"      Returns  of VII,  296 

"      —Riveted  to  Ties I,  219 

"      Rolled Ill,  176 

"      Sanding 1,110.321,369 

"      Securing  to  Ties 111,831,  332 

"      Shipping VII,  191 

"      Spiking Ill,  332 

"      Standard— Adoption  of Ill,  127 

"      Storageof VII,  190 

"      "Strap" Ill,  176 

H      Supports  for 111,179 

"      The  First 111,110 

"      Uniform  Patterns  of Ill,  127 
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Rails,  Unloading 111,241,242 

Unused— Life  of Ill,  275-277 

Use  of  Sand  on I,  313 

Used  in  Street  Railway  Construction I,  462 

•"     —Life  of 111,275-277 

Weak  Spots  in Ill,  341 

Weightof HI,  178 

Worn Ill ,  430 

Wooden Ill,  175,  176 

AVrought-Iron Ill,  178,  179 

Railing  Chair,  Platform— Illustration,  Plate  II 1, 116-117 

Post,  Base  Washer  for— Illustration,  Plate  II. .  .1, 116-117 

"     Platform— Illustration,  Plate  II 1, 116-117 

Railroad.  (See  also  "Railway"  and  "Kailways.") 

"         Appliances  of  a I,  281 

"        Atchison,  Topeka  &  Santa  Fe Ill,  361 

"        Baltimore  &  Ohio I,  464;  III,  1-18 

* —Pension  Fund  of X,  321-323 

"  "         "      "    —Relief  Department  of 

X,  296,  298,  307-309 

"  "         "      "    —Reward  Offered  by I,    32 

tt         *     "    —Savings  Fund  of X,  313 

"         Boston  &  Worcester— Headlight  of I,    58 

"         Burlington  &  Mt.  Holly  Branch  of  the  Pennsylva- 
nia—Use of  Electricity  on I,  490-492 

Camden  &  Amboy Ill,  176 

"         Central— of  New  Jersey Ill,  363 

Pacific 11T,  16.'?;  V,  287,  432 

"         Charleston  &  Hamburgh — Train  on— Illustration,  I,    33 

Chicago,  Rock  Island  &  Pacific Ill,  360 

"         Companies,  Manufacture  of  Rolling  Stock  by 

I,  141-144 

"        Cumberland  Valley — Introduction  of  Sleeping  Car 

on I,  189 

Decauville's I,  215-225 

"         Eauipmentofa 1,237,238 

14         Indianapolis,  Cincinnati  &  Lafayette II,  128 

Liliputian— Manufacturer  of I,  218 

Louisville  &  Nashville V,  556 

Mohawk  &  Hudson I,    56 

"  "  "  1832— First  Truck  Engine, 
"Brother  Jonathan"  —  Il- 
lustration.   I,  34 

New  York,  Lake  Erie  &  Western 11,128 

Xew  Haven  &  Hartford— Use  of  Elec- 
tricity on  Nantasket  Beach  Branch 

I,  492-495 

Nashua  &  Lowell IF,  128 

"         Operations,  First  Days  of I,  234 

Pennsylvania Ill,  183;  V,    17 
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Railroad,  Pennsylvania— Relief  Department  of,  X,  296, 299,303-307 

—Savings  Fund  of X,  317 

"        Portable— Manufacturers  of I,  223 

"        Relative  Cost  of  Operating— By  Steam  Locomotives 

and  by  Electricity I,  514-516 

"         Shops 1, 124, 225,  283 

"        Value  of— On  What  Dependent I,  233 

"        Vehicles  of 1,156 

Railroads.    (See  also  "Railways.") 

"  American — Earning  Capacity  of I,  166 

—Low  Rates  of I,  207 

Cars  of 1, 156,  157 

"          Comparison  of  Electrical  Systems  for  Operating 

I,  450-453 

Co-Operation  Among 1,  287 

"  Cost  of  Operating II,    50 

"          Duplication  of — How  Lessened II,    46 

44  Early  History  of I,  230 

"  —Experimental  Efforts  During,  I,  168 

Patrons  of I,  168 

Effect  of  Introduction  of XI,    98 

Equipment  furnished  by VI,  54,    55 

Evolution  of I,  230 

"          Fiscal  Affairs  of— Principles  and  Methods  Gov- 
erning  VI,  77-92 

History  of II,  108 

Improvement  in II,    iv 

"          Joint  Use  of  Cars  by VI,  63-68 

"  Machinery  of— Responsibilities  of  Men  in  Charge 

I,  231 

Officers  of— in  Early  Days II,    20 

Operation  of—  by  Owners II,  40,  41,    44 

"          " — Questions  Regard  ing  the 1,34,    35 

"          Organization  of— About  Shops I,  229 

"  Original  Purpose  of VI,      5 

"          Passenger  Service  of — Origin  of  Luxuries  Con- 
nected Therewith I,  198 

Portable 1,215-225 

Temporary  Closing  of— Its  Effect II.  54-56 

Use  of- -by  Private  Carriers  II,    47 

Railway.    (See  also  "Railroad''  and  "Railroads.") 

Accidents IV,  106-109 

"       —in  Early  Days 111,121 

Accounting,  Needs  of VI,  87-90 

Accounts,  Auditing II,  258,  259 

Necessity  of VI,    77 

A.  D.  1800— Illustration Ill,  179 

"         Administration.  Cure  of  Faults  in Ill,    33 

"  —How  Like  Civil  Government 

11.64,    65 
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Railway  Affairs,  Conduct  of II,    72 

"       Phases  of IX,    35 

Vastnessof II,    82 

Age  and  Northwestern  Railroader V,  46,    47 

Akron,  Bedford  &  Cleveland — Use  of  Electricity 

on 1, 489,  490 

Appliances VII,  257 

Army,  Characteristics  of :..!!,    13 

Associations II,  108 

Brake,  Evolution  of I,  294 

Bonds,  Details  of Ill,  92-100 

Builders  Early , I,    36 

Caledonian — Passenger  Locomotive — Illustration  I,  122 

Capital,  Precautions  to  Investors  in Ill,  79-84 

Capitalization Ill,  28-105 

Carriage— Advantages  for  Studying  the  Subject,  II,  vii 

"          Development  of I,  149 

Theory  of I,  392 

Carts,  the  First Ill,  110 

Central  Idea  of  a Ill,  174,  175 

Chicago  &  Northwestern Ill,  89, 183,  184 

Chicago,  Milwaukee  &  St.  Paul Ill,    88 

City  &  South  London— Use  of  Electricity  on I,  505 

Classification VII,  453-471 

Colleges,  Establishment  of II,  222 

Columbia  &  Maryland — Use  of  Electricity  on.  1, 504,  505 

Construction  (See  also  "  Construction.") 

1,164;  III.  123-136;  VII,  453-471 

Cost  of Ill,    35 

Era  of Ill,    34 

Disbursements  for Ill,  156-166 

Free II,  237 

Influences  Attending Ill,    56 

—Governing 111,114.  115 

Particulars  of Ill,  130 

Principles  Governing Ill,  195,  196 

Summary  of  IV,  142-145 

Upon  What  Dependent Ill,  128 

Corporations,  Civil  Service  of IX.    17 

Rights  of VII,    27 

Safeguards  Enforced  by V,  321,  322 

Crossings IV,  133 

Damages  Arising  from II,  232 

Development— How  Influenced Ill,  12« 

Disbursements II,  109 

—How  Influenced Ill,  388,  389 

Eastern-Of  France Ill,  178,  183 

"      —Cars  Used  on 1,121 

East  Indian Ill,  178 

—Freight  Cars  of I,  121 
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Railway,  Electric— Elements  of  an  I,  453-485 

"       —The  First I,  520 

Employes IX,  11-19 

Charges  for  Transporting VII,  199-206 

Definition  of  Titles  of II,  141,  142 

List  of 11,308-320 

Number  of 11,306 

Strike  of— in  1886 II,    33 

Titles  of VII,  249-251 

"         Employment,  Opportunities  to  Find IX,    14 

"         Engine,  Madras— Illustration I,  133 

"         Equipment I 

—Construction  of I,  138 

—of  Great  Britain Ill,  129 

Manufacturers  of I,  126 

Strife  of  Manufacturers  of I,  140 

Evolution Ill,  109-122 

Force,  Changes  in II,    67 

Characteristics  of II,    13 

Division  of II,  19,    20 

Equality  of : II,    14 

Favoritism  in II,    14 

Incompetency  in II,    21 

Mental  Requirements  of II,    15 

Moral  Requirements  of.  II,    15 

Natural  Adaptation  of  Its  Members II,    15 

Physical  Requirements  of II,    15 

Relation  of  Officers  to  Subordinates  ..11,17,    18 

Supervision  of II,  201 

Force,  Value  of  Practical  Experience  to II,    20 

Forces,  Discipline  of II,    18 

Necessity  of  Courage  in . .   II,    19 

"  "   Esprit  de  Corps  in II,    19 

"  Intelligence  in II,    19 

u  Interest  in II,    19 

Generator  (800  Kilowatt)— Illustra tion I,  508 

"          Armature.  Winding  a— Illustration I,  404 

"          Baltimore  &  Ohio  Railroad  (500  Kilowatt) 

—Illustration. I,  497 

"          Field  with  Brush  Holder  (1500  Kilowatt) 

—Illustration I,  390 

"  Hestonville,  Mantau  &  Full-mount  Pas- 
senger Railroad  (400  Kilowatt)— Il- 
lustration  I,  506 

"          in  Motion  (800 Kilowatt)  —Illustration,  I,  459 

Generators— Illustration I.  522 

Connected  to  Horizontal  Engines, 
North  and  West  Chicago  Rail- 
way 800  Kilowatt)—  Illustration. I,  428 

Glasgow  &  Garnkifk— Opening  of I,    31 

Grand  Truuk-of  Canada Ill,    88 
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Railway,  Great  Indian  Peninsular Ill,  178 

"     Northern— of  England 

Ill,  267-270;  IV,  331-334,  343,  344,  349, 
360,  363,  378,  402,  405,  407-409,  411,  414, 
418,    419,    432;     V,    225,    445,    447.    448,  540 
"     Northern— of  England— Practices  of . .  IV,  447-456 

"  Ireland Ill,  178,  183 

"   .  Western I,  35-37 

"        — of  England 

111,179, 191, 192;  IV,  341,349,  350, 
382,  407,  410,  425,    433;   V,  227,  229 

Interests— Protection  of II,  124,  125 

Labor II,  109 

Tendency  of II,    26 

Lancashire  &  Yorkshire— Coal  Cars  Used  on 

1, 121;  III,  183 

Leases,  Details  of Ill,  92-100 

Legislation Ill,  136 

Leicester  &  Swannington I,    54 

Liverpool  &  Manchester Ill,  125, 181 ;  V,    19 

—Freight  Traffic  of I,    31 

—Opening  of 1,28,    29 

"           "            "          — Passenger     Accommoda- 
tions  I,  171 

London  &  Birmingham I,    37 

"    Northwestern ...  I,  35.  30,  54;  II.  15,  209; 

IV.  94;   V,  282,  429,  432 
—Relief  Department  of, X,  296 
Machinery,  Where  the  First  Railroad  Was  Opened,!,  294 

Mail,  Handling V,  405,  406 

Maintenance,  Things  Involved  in 111,481.  482 

Management,  Responsibilities  of II,  67,    68 

Managers Ill,  429 

"         Ambition  of II,  119 

American Ill,  141 

Duties  of V,  356 

Effect  of  Public  Criticism  on V,  358 

Fidelityof II,    79 

"          in  Great  Britain  Ill,  148 

Wisdom  of II.  77-79 

Men— as  Authors H,vii;  III,  32,    72 

Methods,  Divergence  of II,    80 

Metropolitan  Elevated,  Chicago— Use  of  Electricity 

on I,  495,  496 

Middleton  &  Leeds,  1812-13— Illustration I,    24 

Midland— of  England V,  282,  430,  432 

Mileage.  Growth  of Ill,    42 

Missouri  Pacific II,  51,    52 

Motor— Illustrations — I,  471,  524 

"       (80-Horsepower)— Illustration, , , , , , I,  510 
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Railway  Motor,  Armature  Coils  lor— Illustration I,  411 

"      '  "  of— Illustration I,  413 

Complete— Illustration I,  415 

(100-Horsepower)— Illustration,  I,  625 

"       Cross  Section  of  a— Illustration I,  403 

"  "       Electrical  Characteristics  of I,  473,  474 

Evolution  of 1,472 

"        Field  Coil  for— Illustration I.  472 

"        Spring  Mounted — Illustration I,  469 

"        Street— Illustration I,  429 

"       Top  Field  Removed,  Showing  Armature  in 

Position  (100-Horsepower)/Mws£rafa'cm,  I,  524 
With  Gear  Case  and   <  'ar  Axle   (35-Horse- 

power) — Illustration 1,  470 

"         Northeastern 1,    56 

Officers II,  184;  IX,  11-19  ;X,  203,  204 

Definition  of  Titles  of II,  141.  142 

"        Dependence  of II,  135 

"  "        Discretion  Exercised  by V,  321 

44        Duties  of II,    75 

"        Effect  of  Education  on Ill,  139 

Listof 11,308-320 

Standing  of II,  135 

Talentof 11,115,116 

Titles  of VII,  249-251 

Officials,  Authority  of II,  113,  114 

Number  of II,  116 

"          Operations,  Inauguration  of — in  America I,    28 

Necessities  of — in  America I,  152 

"         Organization ...    II 

"         Organizations,  Rivalry  in II,  124 

Owners Ill,  429 

"         Paris.  Lyons  &  Mediterranean Ill,  362.  364;  X,  332 

"         Practice,  Evolution  of— in  America 11,272 

"         Practices,in  Spain I,  174 

Presidents..  II,    58 

"         Problem,  Solution  of 11,46,    47 

Progress,  Advancement  of I,  288 

Property,  Characteristics  of Ill,  109 

Deterioration  of Ill,  460 

Effect  of  Idleness  on III.  460 

Extent   of  —  Its    Influence    on    Cost    of 

Operating 11,111,  112 

Guarding Ill,  462,  463 

—How  Strengthened Ill,    71 

Improvementof II,  188 

Leasing  II,  41-43 

Limitations  of ...Ill,  110 

Maintenance  of III.  301-347 

Natural  Decay  of Ill,  467, 468 
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Railway  Property,  Preservation  of II,  213,  214;  III,  463 

Privileges  of Ill,  109 

Productiveness  of Ill,    41 

"         Resurveying 11,171 

Rights  of Ill,  109 

Safety  of 111,463 

"         Similarity  of— to  Other  Property III,  462 

"         —What  It  Represents VII  26,     27 

Revenue.  Collection  of IX,  7-292 

"         Handling — Principles  and  Methods  to  Be 

Observed IX,  20-34 

Men  Who  Handle IX.    26 

Science,  The VII,  232 

Service,  Advancement  in II,  295 

Securities Ill,  53-55 

in  America III.  72,  73 

Fluctuations  in Ill,    42 

Precautions  to  Investors  in Ill,  79-84 

Purchase  of Ill,    64 

Service  Attaches  of II,  123 

Changes    in— Due  to   the  Introduction    of 

Electricity I,  392 

Charm  of II,  123 

Characteristics  of II,  63,    64 

Description  of II,    24 

Electrical  Systems  for 1, 430-453 

Glamour  of II,    72 

Improvements  in V,    32 

Limitations  of IX,  100 

in  United  States I,  249 

Natural  Fitness  and  Selection  in II,    20 

Necessity  of  Obedience  in VI,    17 

Organization  of — Compared  with  Govern- 
ment Service II,  122 

Peculiarities  of IX,  100 

Preferment  in * II,    94 

Specialists  in II,    62 

Tenure  of  Office  in II,  100 

Shops,  Machinery  of I,  122 

Shutt  End I,    28 

Single  Rail Ill,  111,  112 

Southern  Pacific Ill,  359 

Speculation I,    34 

Station   Switchboard,    for    Three  Generators  and 

Eight  Feeders— Illustration I,  460 

Stockton  &  Darlington I.  27,  45;  IV,  247,  248 

—Opening  of I,    26 

Subjects,  Influence  of  Stephenson  on I.    30 

Suggestion  of  the  Xame Ill,  178 

Superintendents,  American  Association  of IV,    28 
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Railway  Supplies VII,  14,    15 

Charges  for  Transporting VII,  199-206 

System,  Economy  of  Operation   of— in  the  United 

States 11,25,    26 

Father  of I,    20 

Formal  Inauguration  of I,    31 

Genius  of  the I,    15 

History  of II,    70 

Magnitude  of II,    70 

Methods  of II,    70 

Three  Wire I,  437 

Taxation Ill,  433-457 

The  First Ill,  110,  111; V,    19 

Track,  Advent  of I,  294 

"      Electric I.  462,  463 

First  Use  of .111,  126 

Traffic— Cessation  of II,  51,    52 

Transportation,  Details  of I,  201 

Union  Pacific Ill,  361 

"      Passenger— Use  of  Electricity  on 1, 520,  521 

Universities,  Establishment  of II,  222 

Work,  Motors  for I,  449 

World,  Vastness  of II,    57 

Rai  ways.    (See  also  "Carriers"  and  "Railroads/1') 

Ability  of — to  Purchase  Cheaply VII,    51 

Accounts  of V,  72 ;  VIII,  296;  X.  21-34 

"  —Difficulty  of  Handling X,    35 

Acquisition  of  Capital  Invested  in ...VJI,  18-27 

"  Land  by Ill,  160 

Acts  of .VIII,  143 

Adaptability  and  Skill  of Ill,    71 

Additions  to Ill,  76,    77 

Adjustability  of Ill,  128 

Administration  of X.  65,    66 

Adoption  of  Devices  by V,  89,    90 

Agents  of Ill,  172,  173 

Agitation  Against -. VIII,  113 

Agreements  Among  to  Maintain  Uniform  Rates. . 

VIII,     56 

American— Track  of Ill,  185 

"        —Train  Service  of IV,    10 
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Passenger— Protection  of IX,  112,  113 

Property IX.  317.  318 

Purposes  Served  by IX,  63,    64 

Signatures  to IX,     84 

Signing IX.  342-347 

Special IX,    95 

Stamping IX,    84 

Taking VII.  444-446;  IX.    96 

Value  of V,  191 ,  1 92 

Writing -IX,  433 

R.vH  vers,  Practices  of VIII,  256 

Ticket V,    17 
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Receiving  Agent VI,  109 

Freight VI,    93 

Recharging  Auxiliary  Reservoirs I,  327 

Reclamation  Vouchers IX,  131 

Reclining  Chairs,  American— Illustration I,  218 

Recognition  of  the  Engineering  Department I,  234 

Reconsigning  Ticket — Rules  Governing  VI,  178 

Record  Books,  Access  to V,  173 

Use  of V,  173 

Cash  Fare V,  195 

"       Conductors' — of  Freight  Loaded   at  Stations  Where 

There  Are  No  Agents  VI,  310-312 

"       of  Amounts  Charged,  Collected  and  Refunded  for 

Car  Service VI,  219,  220 

"  Book  Milk  Ticket  Sales VI,  252 

"  Cash  Collected  for  Ferriage VI,  220,  221 

"  Freight  Loaded VI.  310-312 

"  *     Manipulated  in  Transit VI,  268 

"        "        "        Received VI,  197 

"        "  Interline  Way  Bills  Passing  Junctions VI,  242,  2-13 

"  Milk  Ticket  Sales VI,  251 

"         "  Miscellaneous  Freight  Charges  Collected,  VI,  217,  218 
"  Monthly  Abstracts  of   Interline  Way  Bills  Re- 
ceived  VI,  230,  235 

"    Local    Way    Bills    For- 
warded  VI,  230,  232 

"         "          "  "    Local  Way  Bills  Received 

VI,  230,  233 

"          "          Summary  of  Local  Way  Bills..  VI,  238,  239 

"  Overcharges VI,  261-263 

Refunded VI,  265 

"  Switching VI,  255-258 

"         "  "          Charges VI,  255-258 

Collectible VI,  260,  261 

Due  Other  Companies,  VI,  258,  2?  9 

u    Unrefunded  Charges VI,  263,  264 

Records II,  273 

Baggage V,  337-341,  434,  435 

Car  Seal VI,  104 

<  'onnei  ted  with  Railway  Accounts VI,    77 

"       Excess  Baggage V,  506-514 

Express  Traffic V,  545-548 

Keeping VII,  431,  432 

Material VII,  269,  270 

"       of  Movements  of  Cars VI,  56,    57 

"        Old- Disposition  of VII,  305;  IX.  431-433 

"  —Preservation  of VII,  142 

Overcharge IX,  365 

Passenger V,  172 

"       Permanent ...  . .  X.    88 
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Records,  Preservation  of IX,    43 

Station IX,  93-97 

"      —Hare  of IX,  152,  153 

"      —Passenger— English V,  242 

"       Ticket X,  128 

"       —Station V,  159,  160 

Treasurer's  Office X,  290 

Use  of VI,  316 

Value  of IX,  431 

Writing  Up IX,  433 

Recorder  of  Deeds Ill,    96 

Rectangular  Rail,  Thick— A.  D.  1838— Illustration Ill,  224 

Red,  Signification  of IV,  340 

Reduced  Rate  Tickets,  English V,  239 

Reducing  Elbow— Illustration,  Plate  II 1, 116-117 

Valve— Illustrations I,  386 

Reduction  of  Rates— Its  Cause  and  Effect I,  166 

Redwood  Ties Ill,  350 

Reece,  Benjamin Ill,  306 

Reed,  H.  W Ill,  207.  356 

Reflector I,  11 2 

—Illustration,  Plate  II 1, 116-117 

Headlight— Illustration,  Plate  I I,  58-59 

Reflectors.  Silver-Plated  Copper— Development  of I,    58 

Refrigerator  Car,  Capacity  of I,  165 

"      New  South  Wales— Illustration I,  187 

Cars VI,  102 

Refund  Tickets,  Mileage V,  208,  210 

Refunds,  Auditing— by  Traveling  Auditors IX,  285 

of  Excess  Fares V,  196 

Overcharge IX.  365,  366 

Register  Bills  X,  68.    85 

Interline  Ticket V,  159, 160,  162.  163 

Local  Ticket V,  159-162 

Ticket IX,  122 

Various  Persons  Bills VII,  427,  428 

Vouchers VII,  436 ;  X.  68.  83-85 

Registered  Bills,  Collections  for IX,  427 

Bonds Ill,     97 

Regular  Train— Meaning  of  Term IV,  319 

Trains IV,  352 

Regulations.     (See  also  "Rules.") 

Governing  Schedules  of  Fares  and  Freight  Rates 

VI,  42-48 

Regulator— Illustration,  Plate  II I,  116-117 

Automatic IV,  164 

Reinforce  Brake I,  312 

"       Cylinder I,  312 

Valve I,  312 

Reinforced  Rail  Joint  -Illustration Ill,  338 
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Relation  Between  Electricity  and  Magnetism I,  405 

Track  and  Traffic Ill,  184-187 

of  Electricity  to  Transportation I,  392-396 

"  Railway  Employes  to  Railways II,  57-69 

Relations,  Between  Officers  and  Employes 11,27,    28 

Relative  Cost  of  Operation  by  Steam  Locomotives  and  by 

Electricity I,  514-516 

Relay,  Controlling  Operation  of  Automatic  Electric  Block 

Signal — Illustration IV,  282 

Relays,  Automatic  Electric  Block  System IV,  281-283 

Release,  Form  of— for  Excess  Baggage  Traffic V,  443 

"       Position,  of  Engineer's  Brake  and  Equalizing  Dis- 
charge Valve 1,  350 

Rod s I,  378 

Shipper's VJ,  112 

Spring— Illustration,  Plate  II 1, 116-117 

Center  Brake—  Illustration,  Plate  II  .  .1, 116-117 

Valve I,  538 

"       — Illustration I.  541 

"      Auxiliary  Reservoir— Illustration,  Plate  III 

1,170-171 

"      Rod— Illustration,  Plate  III 1, 170-171 

Releases,  for  Freight VI,    96 

Releasing  a  Part  Air  Train  When  Moving I.  367 

Brakes I,  334-336,  348,  365 

"       — Instructions  to  Trainmen I,  374 

"       on  Freight  Trains I,  367 

Reliability,  Lack  of II,  110 

Relief,  Agents'  Claims  for VI,  295,  296 

Cock,  Cylinder — Illustrations I,  113 

Department,  in  France X,  329-345 

"  Germany X,  345-347 

"  Great  Britain X,  325-329 

"  India X,  350-352 

"  Italy X,  347-350 

"  the  United  States X,  293-324 

The X,  29 1-353 

Funds— Sickness.  Accident  and  Death X,  298-309 

Valve— Illustration,  Plate  1 1,  58-59 

*"      Automatic 1,310 

Graduated 1,312,  313 

Valves,  Water I,    95 

Vouchers IX,  371-374,  427 

Religion XI,  33,75,    77 

Remittances,  Agent*'....  V,  174;  IX,  179.  205,  291,  412-419;  X,  266 

u        —Receiving  and  Opening IX,  186 

Cash    V,  222;  IX,  135, 

179,   181,  182,327,  328;  X,  135-139,  288,  289 

"     — Various  Persons'  Accounts VII,  417-419 

Conductors'. .  .V,  174;  IX,  181, 182,  265,  291,  419-424 
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Remittances,  Deficient IX,  351 

Fictitious IX,  205,  206 

Non-Bankable IX,  418,  424-427 

Opening— in  Treasurer's  Office X,  263 

Over IX,  351 

Special IX,  419 

Station IX,  352 

Test IX,  266 

Remusat XI,    28 

Renewal  of  Locomotives  and  Cars I,  232 

Renewals,  Cost  of Ill,  423 

"  Renewals  of  Rails" VII,  475.  514 

"  Renewals  of  Ties" VII,  514 

"  Renewals  of  Ties— Operating  " VII,  475 

"Rentals"  Account VII,  526,  527 

Rentals,  Accounting  for X,  180 

Paymentof '. Ill,    98 

Rents,  Collections  for VII,  422 ;  IX,  427 

"  Rents  for  Tracks,  Yards  and  Terminals" .VII,  494,  523 

"  Rents  of  Buildings  and  Other  Property" VII,  494,  523 

Rents,  Water— Payment  of IX,  403 

Repair  Shops VII,  130.  131 

"        of  Locomotives  and  Cars I,  232 

"        Parts— Instructions  to  Car  Inspectors I,  332 

u        Shed  for  Freight  Cars,  End  Elevation— Illustration,  I,  258 
"      "         "            "     Longitudinal    Section— Illus- 
tration   I,  255 

Sheds 1,271 

Shop,  Locomotive — Equipment  of I,  262 

w      Passenger  and  Freight  Car — Section  and  End 

Elevation — Illustration I,  255 

"     Freight  Car-Side  Elevation— 

Illustration I,  252 

Shops I,  122,  239,  250 

Car .1,  27-1-279 

1     —Plan  for— Illustration I,  242 

for  Cars  and  Locomotives I,  271 

General I,  248,  250,  270 

Labor  in I,  264 

Location,  Design  and  Equipment  of I,  237 

of 1,  249.  250 

Locomotive I,  247-268 

—Plan  for— Illustration I,  239 

Xutnber  of I,  283 

Organization  of  Labor  in  I,  264 

Tracks 1,268,  269,  275 

Yards • I,  269 

'Repairs  and  Renewals  of  Bridges  and  Culverts" 

VII,  475,  476,  514,  515 
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"  Repairs  and  Renewals  of  Buildings  and  Fixtures" 

VII,  477,  478,  515 

"Repairs  and  Renewals  of  Docks  and  Wharves" VII,  478,  515 

"Repairs  and  Renewals  of  Fences,  Road  Crossings, Signs  and 

Cattle  Guards" VII,  476,  477,  515 

"Repairs  and  Renewals  of  Freight  Cars" VII,  482,  517 

"Repairs  and  Renewals  of  Locomotives"..  .VII,  479-481,  516,  517 
"Repairs  and  Renewals  of  Marine  Equipment"  VII,  483,  484,  617 

"Repairs  and  Renewals  of  Passenger  Cars" VII,  481,  482,  517 

" Repairs  and  Renewals  of  Shop  Machinery  and  Tools" 

VII,  484,  517,  518 

"Repairs  and  Renewals  of  Telegraph" VII,  478,  479,  515,  516 

"  Repairs  and  Renewals  of  Work  Cars  " VII,  482,  483,  517 

Repairs,  Buildings  and  Machinery  for  Making I,  239 

Freshet Ill,  285 

Made  in  Roundhouses I,  239,  240 

"Repairs  of  Dining  Cars".    .., VII,  301 

Repairs  of  Cars I,  271-279,  382 

"  Locomotives I,  237,  247,  267,  382 

"Repairs  of  Roadway" VII,  473-475,  514 

Repairs  of  Roadway  and  Track Ill,  284,  285 

"        Petty— Articles  for  Making I,  270 

Spring • Ill,  239 

—Why  Required I,  231 

Winter Ill,  247 

Repairers,  Car I,  270,  271 

Repairing  Triple  Valves 1,382 

Report— Use  of  the  Word V,  142 

Reports,  Locomotive : X,  100-108 

Ticket— Auditing . .  .X,  128-133 

Traveling  Auditors' VII,  433;  IX,  277-283,  287,  288 

Reporting  Defects  to  Inspectors — Instructions  to  Trainmen.. 

I,  327 

Representatives  of  Investors III.  82-84 

Requests  for  Time  Tickets VII,  405,  406 ;  IX,  390 

"         Government — for  Transportation V,  144-1 46 

Requirements,  Conformity  of  Cars  to I,  203 

of  Those  Who  Work  for  Railways IX,  11-19 

Requisitions.    (See  also  "Orders.") 11,  292;  VII,  70-90 

Alterations  in VII,  61,    80 

Approval  of VII,  73,    74 

Cancellation  of VII,    80 

Certification  of VII,    79 

Classes  of VII,    70 

Countersigning VII,  62.  63,    78 

Delay  in  Filling VII,  49.  50.  72-74 

Different  Methods  of  Handling VII,    72 

Discretion  Exercised  in  Filling VII,    60 

Filling VII,    79 

for  Postage  Stamps X,  287 
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Requisitions  for  Tickets  V.  123-127 

"      —English V,  240,  241 

Hotel  Supplies VII,    87 

Manufacturing  Material VII,  323 

Oil VII,  119 

Posts VII,    83 

Rails VII,    83 

Stationery VII,    86 

Ties VII,    83 

Timber VII,    83 

Time  Tickets VII   400 

Fuel VII.    85 

—How  They  Differ  from  Orders VII,    77 

Information  Afforded  by VII,    70 

Making VII.    57 

Numbering VII,    87 

—on  Whom  Made VII,    70 

Passing  Upon VII,  60,    67 

Preservation  of VII,    84 

Prevention  of  Excessive VII,    78 

Principles  Governing VII,  71-77 

Records  of VII.    83 

Rules  Governing VII,  77-88 

Signing VII,  62,63,    78 

Times  for  Making VII,  78,    79 

Reserve  Fund Ill,  461,  462 

Reservoir.  Air I,  292 

u    Storage I,  244,  26'2 

Auxiliary I,  306-308.  324, 325,  335,  336,  356-361 

( I.  540.  541 

«          —Illustrations,  ]  Plate  II 1.116-117 

(Plate  III I,  170-171 

— Charging 1,371 

— for  Driver  Brakes — Illustration I,  539 

"         — Ratio  of,  to  Brake  Cylinder — Illustra- 
tions   " I,  357-359 

"          Block— Illustration,  Plate  III 1, 170-171 

Brake  Valve— Illustration,  Plate  I I,  58-59 


Car,  for  Liquids— French— 1  Uust  ration 

Cock 

Equalizing — for  Engineer's  Valve — Illustration.. 

for  Compressed  Air 

in  a  Gas  Plant. . 


164 
324 
539 
305 
438 
Main 1,309,  334-33  ,  380 


Oil 


— Illustration. 


539 
101 


Steam— on  Locomotives I,    76 

Reservoirs I,  315 

Auxiliary— Draining I,  332 

"        — Exhausting  Pressure  from I,  377 
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Reservoirs,  Auxiliary — Recharging I,  327 

Draining I,  329,  330 

forOils 1,245 

Resistance 1,  484 

Comparative— on  Highways  and  Railways. .  .Ill,  113 

Measure  of I,  401 

of  Circuit I,  415,  416,  432,  433,  475,  470 

Tractive  I,    64 

—  Upon  What  Dependent I,  398 

Responsibilities,  of  Directors II,  130 

Responsibility,  Concentration  of I,  284 

Division  of II,  113 

—Its  Effect  on  Wages II,  102 

of  Inspectors — Instructions  to  Car  Inspectors 

I,  333 

"  Railway  Management 11,67,    68 

Rest,  Arm— Illustration,  Plate  II 1. 116-117 

"     Hand  Brake  -  Illustration,  Plate  III 1, 170-171 

"     Seat  End— Illustration,  Plate  II 1, 116-117 

Retainer  Stopped  Up— Instructions  to  Trainmen I,  375 

Retaining  Chain,  Face  Plate — Illustration,  Plate  II I,  116-117 

Valve 1,375 

Return  Bend— Illustration.  Plate  II 1, 116-117 

Local  Ticket— Monthly V,  162, 164-167 

Monthly— Interline  Ticket V,  167-169 

Use  of  the  Word V,  142 

"       Weekly— of  Interline  Ticket  Sales V,  167 

"  Ticket  Sales V.  163,  164 

Returns.    (See  also  "Reports.") 

Agents'— English . .  VI,  324-326 

Auditing II,  285 

Baggage V,  337-341,  432 

Baggagemen's V,  434,  435.  446,  447 

Cash  Fare— Rules  Governing V.  218-221 

—Channels  Through  Which  They  Pass X.  S6-90 

Coaching— English V,  252-259 

Conductors1— of  Freight  Loaded VI,  310-312 

Hauled VI,  179,  180 

Corporate IX,  219 

Daily— of  Freight  Earnings VI,  243-247 

"         "    Milk  Shipments VI,  250 

Division  of X,  60-62 

Errors  in V,  176 

Examination  of II,  285 

Excess  Baggage X,  134 

Express  Traffic V,  545-548 

—Ferry  Collections VI,  221,  222 

for  Mineral  Traffic— English VI,  326,  327 

Freight VI,  314 

—Auditing X,  109-120 
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Returns,  Fuel VII,  332-336 

Functions  of II,  284 

—How  Often  They  Should  Be  Made X,  45-59 

Interline  Excess  Baggage V,  482 

"          Traffic— English V,  261,  262 

Junction— of  Interline  Way  Bills VI,  241,  242 

u         Milk VI,  247,  248 

"         Miscellaneous  Freight  Collections  Not  Waybilled . . 

VI,  218,  219 

"         Monthly— of  Book  Milk  Ticket  Sales VI,  252 

u  "  "    Coraodities,  for  Freight  Forwarded . . 

VI,  272-274 

for     Freight     Waybilled 
Through  from   Sta- 
tions on  Other  Kail- 
roads...  VI.  274-276 
"  "  "    Excess  Baggage — Rules  Governing.. 

V,  {507-512 

"  "  Milk  Ticket  Sales VI,  251 

u  a  Unref unded  Charges VI,  265,  266 

of  Conductors V,  216-222 

"         "    Freight  Forwarded  After  Having  Been  Manipu- 
lated in  Transit VI,  270 

u         "         u       Received  to  Be  Manipulated  in  Transit.. 

VI,  269 

"    Interline  Way  Bills  Passing  Junctions. .  .VI,  242,  243 
"    Milling,  Cleaning  and  Shelling  in  Transit  . . .  VI,  267 
"    Monthly  Abstracts  of  Interline  Way  Bills  Re- 
ceived  VI,  230,  235 

"    Local     Way    Bills    For- 
warded ..  ..VI,  230,  232 
"    Local   Way  Bills   Re- 
ceived  VI,  230,  233 

Summary  of  Local  Way  Bills.  .VI,  238,  239 

"    Overcharges VI.  261-263 

"    Switching  Charges  Collectible    VI,  260,  261 

"         Due  Other  Companies 

VI,  258,  259 

Passenger V,  172,  173 

—Auditing    X,  121-134 

"         Purpose  of  Agents'  and  Conductors' V,  156-158 

Railway Ill,    41 

Rendering Ill,  425 

Required  of  Agents VI,    83 

"          "   Conductors VI,    83 

Routine  of X,  86-90 

Station  Agents' X,    67 

u       —Passenger— English V,  242-245 

Theoryof X.  63-69 

Ticket V,  83,    84 
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Returns,  Ticket— Auditing X,  128-133 

—Conductors' V,  221,  222 

"  "     —Traveling  Auditors' IX,  150 

Truffle— Daily  System  of X,  53,    54 

"  "     —Monthly  System  of ..X,    52 

"     —Time  and  Manner  of  Making IX,    44 

Train IV,  62-67 

"         Uniform — Governmental X,  43,    44 

Verification  of 11,288 

Reunions,  Notice  of— to  Officials V,  113 

Revenue  Accounts II,  290 

Baggage V,  63-65 

Collection  of,  II,  186, 192, 274;  IX,  20,  23-26, 178,  298,  314 

"    —Responsibility  for IX,    24 

Disbursement  of II,  274 

Excess  Baggage V,  455, 457,  460 

"  "         — Accounting  for V,  506-514 

—Collection  of V,  462-477 

Handling IX,  298 

—How  Derived I,  165,  166 

"         Influences  Affecting Ill,  454 

of  Fast  Freight  Lines VI,    75 

"          "  Transportation  Companies I,  159 

Railway IX,    22 

"       —Collection  of VIII,  23 ;  IX,  7-292 

"       — Disbursement  of VIII,    23 

—Men  Who  Handle IX,    26 

"       — Principles  and  Methods  to  Be  Observed  in 

Handling IX,  20-34 

—Uses  to  Which  Put VIII,    23 

"         Surplus  to  Build  Other  Lines VIII,  184 

Revenues,  Freight— Protection  of VI.    25 

Reverse  Lever—  Illustration,  Plate  I I,  58-59 

Levers 1,286 

Reversible  Seat I,  188 


Reversing  Gear 


American— II  lus  tra  tions 


End  View  of— Illustration 

Engineer's  Lever  in  Connection  with — Illus 


tration 


217 
49 

90 

91 
90 
67 
91 
60 
60 
91 
308 

Revetments Ill,  254 

Revolving  Shaft I,  441 

Reward,  Baltimore  &  Ohio ,,,, I,    32 


Side  View  of—  Illustration 

4i      Spring  Case  —  Illustration  . 

Lever  ...........  .  ............. 

"       —  Illustration  ........... 


Reach  Rod—  Illustration. 


Rod 

Valve  Mechanism 
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Rewards II,  24,  29-31 ;  III.  324,  325;  IV.  24-27 

Rheostat I.  410,  460 

Rhodes,  G.  W 

. .  .1,  236.  240,  241,  244,  252,  253,  257-259,  260,  2G2,  276',  279,  333 

Rich,  Baggage  of  the V,  413 

Richard  Coeur  de  Leon,  Baggage  of  . .    V,  280 

Richmond  Locomotive — Illustration I,  144 

Ridge  Pole,  Lower— Illustration,  Plate  III ],  170-171 

Riding  Backward I,  187,  188 

Riebenack,  M V,  17,    110 

Rig.  Grate  Shaking— Illustration,  Plate  I I,  58-59 

*  Whistle—  Illustration   Plate  I I.  58-59 

Rigging,  Cylinder  Cocks— Illustration.  Plate  I.   I,  58-59 

Draft. 1,210 

u         Grate I.  28<J 

Throttle 1.286 

"Right  of  Way" VII,  464 

Right  of  Way,  Claims  for II,  233 

14     "       Cost  of Ill,    45 

"      to  the  Road— Meaning  of  Term IV.  319,  320 

Rights  of  a  Train— Meaning  of  Term IV,  320 

"  Railway  Corporations VII,    27 

u        "   the  Common  Carrier VI,  6.      7 

Rim,  Wheel— Illustrat ion.  Plate  HI 1, 170-171 

Ring.  Dry  Pipe— Illustration I.    98 

-  for  Russia  Iron  Top— Illustration,  Plate  II 1, 1 16-117 

"      Joint  and  Wedge— West  Jersey  Rail  road— Illustration 

Ill,  245 

"      Mud— Illustration I,    9S 

"      Piston  Packing— Illustration I,  341 

Rings,  Curtain— Illustration.  Plate  II I,  116-117 

Piston  Pacing— Illustration.  Plate  I I,  58-59 

^Riprap" Ill,  254 

Riser — Illustration,  Plate  II. I,  116-117 

"•    Platform  Step— Illustration.  Plate  II I,  116-117 

Risk,  Influence  of— on  Rates VIII,    95 

"      Premium  Paid  for Ill,    75 

Rivalry  in  Railway  Organizations II,  124 

w        Result  of — Among  Manufacturers I,  146,  147 

Rivers,  Changes  in  Channels  of III.  163 

Riveting  Machine,  Hydraulic I,  255,  256 

u         Machinery,  Portable I,  262 

Plant,  Hydraulic 1,262 

Rivets I,    75 

"      Use  of— in  the  Boiler I,    74 

Road  Building,  Art  of I.  163 

"      Cable I,  393 

"      Crossings Ill,  256,  257 

"Road  Crossings  and  Signs" VII.  464.  4fi5 

Road  Crossings,  Duties  of  Conductors  in  Relation  to.  . .   IV,  404 
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Road  Crossings,  Effect  of— on  Cost  of  Operation Ill,  3J)4 

Maintenance  of Ill,  300 

Equipment,  Electrical I,  462-4f;;> 

Inspection  of f II,  24-S  -249 

Material,  Care  and  Use  of VII,  106-1 13 

Charges  Collected  for VII,  421,  422;  IX,  420 

Wagons,  Primitive  Application  of  Steam  to XI.  510-520 

"  "  "  "       "        "  —Illustra- 

tions . . 
XI,510-5'?0 

Roads,  Creation  of J . . .  X 1 ,    49 

"       Electric 1,489-506 

Necessity  of  Good I,  162,  163 

"       to  Preferment 11.61,    62 

"       Tram 111,111 

Roadbed Ill,  250,  251 

Chicago  &  North -Western  Railway Ill,  353 

"  "          "  "  "         —Illustration.. 

Ill,  362 

''          Cost  of  Keeping  in  Order Ill,  422,  423 

"          Drainage  of Ill,  251-255 

"          Effect  of— on  Cost X,  160 

Electric  Railway I,  462 

Preparation  of Ill,  208 

Roadmaster III.  259 

Roadmaster's  Division Ill,  259 

Roadmasters.  Requisitions  of VII,    73 

Roadway  and  Track,  Care  of Ill,  206-271 

Construction  of III.  206-271 

Cost  of  Repairs  and  Renewals  of,  III,  234 
Expenses  of — Due  to  Climatic  Causes 

Ill,  291 

"    Traffic Ill,  291 

Maintenance  of HI,  206-271 

Material  Used  in  Repairs  and  Renewals 

of Ill,  284,  285 

Department,  Organization  of Ill,  258-260 

Rules  Governing Ill,  260-271 

Maintenance  of II,  211 

Superintendent  of Ill,  259 

Robinson,  Doctor XI,  510 

Rock  Cuts Ill,  226 

Rocker—  Illustration,  Plate  I I,  58-59 

Arm I,  90,    94 

Box— Illustration,  Plate  I I,  58-49 

Panels— Illustration,  Plate  II 1, 116-117 

Shaft I,    94 

"•      —Illustration I,     60 

Rockers 1,  286 

"Rocket"  Locomotive , I,    30 
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"Rocket"  Locomotive— Stephenson's.  1830— Illustration.  .  ..I,    29 

Rocking  Grates— Illustration,  Plate  I I,  58-59 

Rod  Balance  Spring— Illustration,  Plate  II 1, 116-117 

"      Center  Brake— Illustration,  Plate  II... 

1,116-117 

"    Basket  Rack— Illustration,  Plate  II..    1, 116-117 

"     Body  Truss— Illustration,  Plate  II. I,  116-117 

"     Bush— Illustration,  Plate  I I,  58-59 

"    Connecting — Cylinder  Lever — Illustration,  Plate  II 

1,116-117 

—Hand  Brake— Illustration,  Plate  II. .  1, 116-117 
Hodge  Lever—  Illustration,  Plate  II. .  .1, 116-1 1 7 

Lower  Brake — Illustration,  Plate  II 1, 116-117 

to  Truck  Gear— Illustration.  Plate  II.. 1, 116-117 
Upper  Brake— Illustration.  Plate  II.  ...1, 116-117 

•'    Connection.  Main— Illustration.  Plate  I L  58-59 

"    Coimterbraee— Illustration,  Plate  II 1, 116-117 

"    Curtain— Illustration,  Plate  II 1, 116-117 

"    End  Sill  Tie— Illustration.  Plate  II 1,116-117 

"    Hog  Chain  or  Overhang  Truss — Illustration,  Plate  II  . , 

1,116-117 

"     Inside— Connecting— Illustration,  Plate  II 1, 116-117 

"     Main— Illustration,  Plate  I I,  58-59 

"     Operating— for  Release  Valve—  Illustration I,  541 

"     Outside— Connecting— Illustration,  Plate  II 1, 116-117 

"     Pin  Lifter— Illustration,  Plate  III I,  170-171 

"    Piston I,  329 

"        —Illustration,  Plate  I 1,58-59 

"    Platform  Tie— Illustration,  Plate  II 1, 116-117 

"     Push— Illustration I,  541 

"     Reach— Illustration,  Plate  I I,  58-59 

"    Release  Valve— Illustration,  Plate  III. 1, 170-171 

"    Reversing I,    91 

"    Side  or  Parallel— Illustration,  Plate  I  I,  58-59 

"     Sill  and  Tie— Illustration,  Plate  II 1, 116-117 

«       "     Tie— Illustration,  Plate  II I,  116-117 

"     Seat,  Overhang  Truss— Illustrat ion,  Plate  II I,  116-117 

"     Sliding— Illustration,  Plate  II     1, 116-117 

'*     Stay— Pedestal— Illustration,  Plate  II 1, 116-117 

"     Straining,  Brace  Rod— Illustration,  Plate  II 1, 116-117 

"    Tension I,  214 

"     Tie— Safety  Beam— Illustration,  Plate  II 1, 116-117 

"     Truss— Transom— Illustration,  Plate  II 1, 116-117 

"    Uncoupling— Illustration,  Plate  II 1, 116-117 

"    Valve I,    94 

"        Stem— Illustrat  ion.  Plate  I I,  58-59 

"    Vestibule  Door  Guard— Illustration.  Plate  II 1, 116-117 

"    Washer  Brace— Illustration,  Plate  II.     1, 116-117 

"     Window  Curtain— Illustration,  Plate  II 1, 116-117 

Rods 1,272,381 
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Rods,  Connecting 1,  92,  334 

"      Corner  Post— Illustration,  Plate  III 1, 170-171 

"      Counter  Brace — Illustration,  Plate  III 1, 170-171 

"      Door  Post— Illustration,  Plate  III 1, 170-171 

"     Eccentric I,    89 

"          — Stephenson's  Locomotive I,    48 

"      Intermediate  Post — Illustration,  Plate  III 1, 170-171 

"     Piston— Packing  of I,  381 

Release I,  378 

"     Stay I,    75 

"     Truss I,  210 

Rogers'  Locomotive— Illustration I,  141 

Roll,  Head— Illustration,  Plate  II    1, 116-117 

Rolling  Stock 1, 120,  462 

"Rolling  Stock " VII,  465 

Rolling  Stock,  Care  and  Maintenance  of I,  238 

Collections  for  Repairs  of VII,  421 

"       Comparison  of  English  and  American III,  148 

—Cost  of  Keeping  in  Repair. I II,  430,  431,478,  479 

Inspectors  of II,    47 

"       Manufacture  of — by  Rail  road  Companies,  1,141-144 

Supervision  of 1 1,  201 

Roman  Cart  Wheel,  Ancient— Illustration IV.  189 

Romans,  Ratio  of  Silver  and  Gold  Among  the Ill,    12 

Road  Building  by I,     163 

The XI,  25,  146 

Rome  XI,    44 

"       Highways  of VII,  216-218 

Roof  Apron— Illustration,  Plate  II 1, 116-117 

"      Boards — Illustration,  Plate  II 1,116-117 

u      Car 1,211,212,214 

"    Line,  Platform— Illustration,  Plate  II I,  116-117 

"      Casting— Illustration,  Plate  II 1, 116-117 

"      Covering— Illustration,  Plate  III  1, 170-171 

u      Grab  Iron— Illustration,  Plate  III 1, 170-171 

"     of  Car  Repair  Shops I,  273 

"      "  Roundhouses I,  243 

"      "  Shop  Buildings I,  253 

"      Platform— Illustration,  Plate  II 1, 116-117 

"      Trusses 1,253,256 

Roofing,  Corrugated  Iron— Illustration,  Plate  HI 1, 170-171 

Room,  Check I,  266 

"       Dynamo I,  259 

"       Engine 1,259 

Erecting I,  261 

"       Paint I,  274 

Smoking 1,200 

—Illustration,  Plate  II 1, 116-117 

14       Stock  Oil I,  274 

Upholstery I,  274 
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Room,  Yard I,  250,P275 

Rooms,  Core I,  257 

Parcel V,  427-430 

"      —Rules  Governing V,  429,  430 

Toilet 1, 184,  185 

Rope,  Bell— Use  of,  as  Signal IV,  250,  251 

"      Safety— Berth— Illustration,  Plate  II 1,116-117 

"      Use  of— by  Railways VII,  212 

Rotary,  Converter    I,  427 

Disc  Valve I,  329 

Plug I,  309 

Power,  Production  of— by  Cugnot I,    18 

Transformer I,  427 

(400  Kilowatt}— Illustration I,  424 

Armature  (400  Kilowatt)— Illustration 

'. I,  425 

at  Buffalo— Illustration I,  502 

"  Niagara  Power  House  (500  Horsepower) 

—Illustration I,  501 

Transformers I,  440,  451,  452 

Valve I,  365 

"     Horizontal I,  308 

Vertical 1 ,  308 

Rotterdam  and  Antwerp  Steamship  Company V,  289 

Roumanian  State  Car— Illustration I,  220 

Round  Trip  Card  Tickets V,  94,    95 

Roundhouse,  Design  of I.  241 

Employea 1,229,  271 

Floor  of I,  243 

Force I,  247 

Foreman I,  247,  316 

Handling  Cinders  at I,  260 

Selection  of  Ground  for I,  240 

Roundhouses I,  238-247,  250,  269 

Arrangement  of I,  230 

Fuel  Stored  at VII,  334 

Location  of 1,237,  240 

Method  of  Heating I,  241 

Route  Agents,  Express . .  V.  539 

Routes,  Surveys  of Ill,  157 

Royal  Commission II,    45 

of  England VI,  69-71 

on  Railways Ill,  169 

Report  of Ill,  154 

Rubber  Seat— Illust ration I,  344 

Use  of— by  Railways VII,  213 

Rule,  The  First  Freight VI,    84 

Ruler,  Needs  of— How  Met XI,    33 

Rules  and  Regulations  Governing  the  Use  of  the  Brake,  1, 314-333 
Differences  in— on  Different  Railways IV,  308-313 
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Rules,  Early  Train—  in  Great  Britain  ......................  I,  172 

Effect  of.    .......    ...............................  IX,  302 

"       Formulation  of  —  for  Handling  Accounts  ........  VI,  84,    85 

"       Governing  Movement  of  Trains  ...............  IV,  325-439 

"  the  Treasurer's  Office  ..............  X,  257-290 

"    Use  of  Foreign  Cars  ............  VI,  65,    66 

"       Miscellaneous—  Governing  the  Handling  of  Freight 

..........................................  VI,  105-108 

Necessity  of  Study  of  ............................  IV,  330 

Obedience  to  ......................  ..............  IV,  329 

Object  of  ........................................  IX,  308 

Printed  .....................................  IV,  228,  329 

"       Railway—  Early  .................................  IX,  301 

"       Train—  English  ............  IV,  331-334,  340,  343-345, 

348-350,  357,  360-3G4,  366,  367.  374,  377-382, 
402,  403,  405-419,  421,  424,  425,  431-435.  441,  461 
"     —Growth  of  ............................  IV,  302-313 

"     —Object  of  .....................  .............  IV,  328 

«m  —Value  of  ............................  VII,  302-313 

"       Value  of  .........................................  IV,  246 

Run  Regardless—  Meaning  of  Term  ......................  IV,  320 

Running  Against  a  Train—  Meaning  of  Term  ...........  IV,  320 

Board  ........................................  1,381 


"      Saddle—  Illustration.  Plate  III  .........  1,  170-171 

"         Position—  Instructions  to  Engineers  .............  I,  365 

"         of  Engineer's  Brake  and  Equalizing  Dis- 

charge Valve  ......................  I,  350 

Tests  of  Brakes  ............................  1,  363.  364 

Runways,  Overhead  ..............................  I,  256,  260,  275 

Russia  ..........................................  I,  100;  XI,    54 

Baggage  Allowed  in  ............  .  ................  V,  288 

Gauge  Used  in  ..................................  Ill,  194 

Heating  Cars  in  ..............................  V,  234,  235 

Iron   .    ........................................  I,    74 

—Its  Primitive  Associations  and  Means  of  Carriage 

...........................  ..  .............  XI,  448-458 

Primitive  Carriage  In—  Illustrations  ........  XI,  448-458 

Status  of  Railways  in  ..................  Ill,  51;  VIII,  346 

Use  of  Oil  in  ..................................  I,  54,  102 

Russian  Freight  Locomotive—  Illustration    ...............  I,  124 

Russians.  Use  of  Portable  Railroads  by  ....................  I,  222 

Rust,  Effect  of  ....................................  Ill,  272-279 

"     Prevention  of  ................................  111,273,  274 


Saddle,  Casting— Illustration 1, 

Cylinder IllustraMon,  Plate  I I,  58 

"        Opening— Illustration I,    98 
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Saddle,  Running  Board— Illustration,  Plate  HI 1, 170-171 

"        Tank    Engine,    American  Four-Wheeled— Illustra- 
tion     1,105 

Saddles 1, 93, 109,  286 

Safeguards  VI,  78,  79,81,    82 

Enforcement  of II,  126 

"          Fiscal— Enforcement  of IX,  297 

Origin  of XI,    40 

Val  ue  of IX,    28 

Safes,  Changing  Combinations  of . . .' IX,  134,  336 

"      Locked— Opening X,  272 

Money X,  270,  271 

Use  of IX,  188, 189, 329,  334-337 

Sa  ety  Appliances IV.  106-145 ;  VIII,  316 

Adoption  of II,  26 ;  IV,  134, 135, 137,  138 

—How  Looked  Upon  by  Governments. .  Ill,    38 

Power  of  State  to  Enforce IV,  138 

Beam— Illustration,  Plate  II 1, 116-117 

Iron— Illustration,  Plate  II 1, 116-117 

Middle— Illustration.  Plate  II 1, 116-117 

"         Tie  Rod— Illustration,  Plate  II 1, 116-117 

Bearing,  Axle-Illustration.  Plate  II I,  116-117 

Coupling  Chain-  Illustration,  Plate  II 1, 116-117 

Devices Ill ,  36-38 

Hanger— Illustration,  Plate  1 1,  58-59 

Center  Brake— Illustration,  Plate  II.  ..1, 116  117 

Plate  Handle— Illustration,  Plate  II 1, 116-117 

Plugs I,    81 

Rope,  Berth— Illustration,  Plate  II 1, 116-117 

Strap,  Axle— Illustration,  Plate  II 1, 116-117 

"      Brake—  Illustration,  Plate  II I,  116-117 

Valve I,  81 ,    82 

"      Connections— Illustration I,    98 

"      for  High  Speed  Brake— Illustration I,  362 

1,632,  363 

"      Section  of— Illustration I,    82 

Valves— Illustration,  Plate  I I,  58-58 

Salaries— English  Railways IV,  447,  448 

"Salaries  of  Clerks  and  Attendants" VII,  496,  523 

"Salaries  of  General  Officers" VII,  495,  523 

Sales  Agent.    (See  "Purchasing  and  Sales  Agent.") 

Saloon  Car,  Austrian  Imperial— Illustration I,  220 

Salts, Metallic— Use  of Ill,  352 

u     Mineral— Use  of Ill,  361 

Sample  Cases,  Checking V,  497,  498 

"Sampson"  Locomotive I,    53 

"Samson"  Locomotive I,    31 

u  "  1838.    Built  by  Timothy  Hackworth 

—Illustration I,    40 

Sand,  Application  of— to  Rails 1, 110,  321 
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Sand,  Ballast 111*373 

tt     Blast I,    53 

"         "      Introduction  of I,    53 

w     Box I,  110 

"        "   —Illustrations,  Plate  I I,  58-59,    60 

"        "    Lever— Illustration.  Plate  I I.  58-59 

"      Cranes 1,247 

"     Ejector I,    53 

"      Funnel 1,103 

"      Lever— Illustration,  Plate  1 1, 58-59 

"     Papering  Machines I,  262 

rations.  j  plat*  7;  • ;;;;;;;;;;;;;;  Y/::;  *' jflo 

"        "      Locomotive — Supplemented     by    Steam    Blast — 

— Illustration I,  111 

"      Supply  of — for  Locomotives I,  246 

"     Use  of— on  Rails I,  313 

"     Waste  of— Its  Prevention I,    53 

Sanding  Appliances,  Air— Automatic I,  313 

Rails I,  369 

Sanitation V,  37-39 

Sardis XI,  129 

Sargent,  George  M I,  302 

Sasn,  Deck— Illustration,  Plate  II 1, 116-117 

Lift  Door— Illustration.  Plate  II. I,  116-117 

Lintel,  Deck— Illustration.  Plate  II I,  116-117 

Lower  Door— Illustration^  Plate  II 1, 116-117 

Opener,  Deck— Illustration.  Plate  II 1, 116-117 

Pivot,  Deck— Illustration.  Plate  II. 1, 116-117 

Pull,  Deck— Illustration,  Plate  II. 1, 116-117 

Upper  Door— Illustration,  Plate  II. 1, 116-117 

Window— Illustration, Plate  II 1, 116-117 

"        Blind— Illustration,  Plate  II 1, 116-117 

Savagery XI,    43 

Relation  of  Property  to XI,      9 

Savages,  Advancement  of XT,    53 

Money  of Ill,      9 

Saving,  Habit  of— What  It  Represents VII,  22,    23 

"        — How  Effected  in  the  Machinery  Department I,  284 

SavingsFunds X,  313-320 

Saw  Track— Illustration Ill,  333 

Sawdust,  Removal  of I,  274 

Saxon  State  Railways  of  Germany,  Freight  Cars  of I,  121 

Scaffolding I,  274 

Scalpers,  Ticket V,  45-49 

u     —Operations  of V,  46,    47 

Scarfing  Machinery 1,262 

Schedule— Meaning  of  Term IV,  320 

"        of  Standard  Accounts  and  Statistics  of  Railroads..  - 

: X,  357-361 
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Schedule,  Train IV,  75,^76 

Schedules,  Arbitrary II,    35 

"         of  Fares  and  Freight  Kates— Regulations  Gov- 
erning  VI,  42-48 

Schenectady I,    44 

Locomotive— Illustrations 1, 139, 140,  142 

Schlieinann,  Doctor • XI,    89 

Schools,  Polytechnic I,  234 

Schweinfurth XI,    28 

Science,  Electrical I.  390 

Railway— The VI  I,  232 

Scientific  Instruction I,  234 

Scoop  Water I,  106 

Scotch  Block— Meaning  of  Term IV,  315 

Scott,  Charles  F I,  391 

Scottish  Double  Header  Locomotive— Illustration I,  135 

Scrap,  Accounting  for VII.  305,  306 

Assorting VI  I,  302 

"       Brass— Care  of VII,  303 

"       Care  of VII,  263,  302,  303 

Collection  of VII,  302,  303 

"       Collections  for. VII,  420,  421 

Final  Disposition  of VII,    89 

Furnaces I,  255 

u       Inventorying VII,  345 

"       Invoicing VII,  282 

Iron,  Use  of— for  Wheels IV,  208,  209 

"       Orders  for  Transfer  of VII,    80 

"       Records  of VII,  303 

"       Returns  for VII,  303,  305 

Shipping VII.  304,305,310,  311 

Storing VII,  304 

Value  of VII,  263 

"       Weighing VII, 305,  311 

Screen  Post,  Deck— Illustration,  Plate  II 1, 116-117 

Screens,  Window— Deck— Illustration,  Plate  II 1, 116-117 

Scriptures,  The XI,    28 

Scythians,  Horses  of XI,    87 

Seal,  Corporate— Care  of II,  182 

"     Costof Ill,  15G 

"     Pin,  End  Door— Illustration.  Plate  III I,  170-171 

"      Side  Door— Illustration,  Plate  HI 1,170-171 

Seals,  Car VI,  49-51, 103,  104 

Seam,  Circumferential— Illustration,  Plate  I I,  58-59 

Seams,  Boiler .1,    74 

Seat,  Car— Evolution  of I.  186,  187 

"     End—  Illustration,  Plate  II 1, 116-117 

"     Rail— Illustration,  Plate  II 1,116-117 

«     Rest— Illustration.  Plate  II 1,116-117 

"      Hinge— Illustration,  Plate  II 1,116-117 
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Seat,  Introduction  of — for  Vehicles I,  1G2 

"     Lock— Illustration,  Plate  II 1, 116-117 

"      Overhang  Truss  Rod— Illustration,  Plate  II 1, 116-117 

"     Radiators-Illustration,  Plate  II 1, 116-117 

Reversible 1,188 

"  "  American— Illustrations I,  217 

"      Rubber— Illus tration I,  344 

"      Spring— Illustration.  Plate  HI. I,  170-17 1 

"  "      —Bolster— Illustration,  Plate  II 1, 116-117 

Equalizing  Bar— Illustration.  Plate  II  . .  .1, 116-117 

"      Truss  Rod— Transom— Illustration,  Plate  II 1, 116-117 

"      Valve— Illustration,  Plate  I. I,  58-59 

Secondary  Current I,  423 

Secretary II,  131,  138 

Duties  of 11,177-185 

of  the  Treasury II,  292,  293 

Powers  of— on  English  Railways II,  179,  180 

Qualifications  of II,  177 

Records  of II,  177,  178 

Section  Gangs Ill,  238 

"        of  a  Dynamo,  Showing  Electro- Magnets  or  Fields  and 

the  Armature  Within— Illustration I,  406 

Sections.  Length  of Ill,  238 

Sectional  Brake I,  298 

Securities.      (See  also  "Bonds.  Indemnity.") 

Character  of  Different  Kinds  of Ill,  59-71 

Custody  of II,  193 

Discount  on Ill,    28 

Fluctuations  of Ill,    56 

in  Stocks ' Ill,    16 

Interest  on Ill,    28 

Issuing   ..."". 111,53,    54 

"          Land Ill,    16 

Negotiations  and  Sale  of II,  137 

"          of  Prospective  Railways Ill,    31 

"         Railway— Fluctuations  in Ill,    42 

—Holders  of 111,54,    55 

— inAmerica Ill,  72,    73 

—Investments  in  Worthless Ill,    32 

"  —Precautions  to  Investors Ill,  79-84 

—Price  of Ill,    54 

"        —Purchase  of Ill,    64 

"          Sale  of II,  191 ;  III,  158,  159 

Value  of— Upon  What  Dependent Ill,  102 

Security,  Exacting — from  Employes  Who  Handle  Money 

IX,  26,  27.  158-177 

Forms  of IX.  108,  169 

Segment  of  a  Commutator,  Showing  Grooves  at  Top  of  Xeck 
for  Attaching  Wires  from  Armature— Illustration I,  407 
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Seguin's  Locomotive— The  First  with  Multitubular  Boiler, 

1828 I,    26 

"  Multitubular  Boiler, 
1828— Illustra- 
tion  I,  26 

Seme  River 1 ,  215 

Selection,  Law  of II,    14 

Self-Excited  Dynamo I,  408,  409 

lore,  First  Use  of IV,  262 

—Meaning  of  Term IV,  320 

Signals 248,  249,  255,  261,  262,  274,  278,  292 

Automatic  Block— Illustrations,  IV,  502,  503 

Signification  of IV,  349,  350 

Semaphores IV,  391 

Semite I,  163 

Senate,  Carthagenian XI,  141 

Separately  Excited  Dynamo I,  409 

Serfs XI,    35 

Series  Machine— Illustration I,  412 

Motors I,  412,  474-476,  485 

Servants.  Government— Peculiarities  of VI,  276-279 

Service,  Application  of  the  Air  Brake  in— Instructions  to 

Enginemen I,  317,  318 

"                             Position,  of  Engineer's  Brake  and  Equal- 
izing Discharge  Valve I.  350,  351 

Baggage V,  275-514 

—Needs  of V,  63-65 

Car VI,  49,  53-57 

"    —Superintendent  of VI,    57 

Corporate— Vicissitudes  of II,    60 

Cost  of— Effect  on  Rates VIII,  110 

Definiteuess  of II,    99 

Difference  Between  Freight  and  Passenger IV,    17 

Efficiency  of — How  Improved II,    96 

—How  Secured II,  84,    85 

Efficient VI,  5, 11-18 

Esprit  de  Corps  of— How  Maintained II,    23 

Express  and  Mail V,  515-563 

Express— in  United  States V,  537-551 

Freight— Organization  of VI.  11, 12,    22 

Use  of  Electricity  for I,  513 

Inefficient II,    25 

Passenger V,  11-273 

—Adaptability  of V,  14,    15 

— Changes  Affecting V,    21 

— Comparison  of  English    and    American 

V,22-26,  30,    31 

—Familiarity  with  Needs  of V,    22 

— Intricacies  of V,    15 

—Requirements  of V,  17,    18 
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Service,  Promotion  in II,    23 

Pullman I.  202 

Railway— Advancement  in II,  295 

—Attaches  of II,  123 

—Characteristics  of II,  63,    64 

—Charm  of II,  123 

—Description  of II,    24 

—Electrical  Systems  for I,  430-453 

"        — Improvements  in V,    32 

—in  United  States I,  249 

"        —Natural  Fitness  and  Selection  in II,    20 

"        —Necessity  of  Obedience  in VI,    17 

"        — Tenure  of  Office  in II,  100 

—Relation  to  Rates  VIII,    28 

Requirements  of  the  Community VIII,    28 

Station  and  Train I,  233 

*     _The  Railway  School IV,    16 

Suburban— Requirements  of I,  67;  V.  41,    42 

Time  a  Locomotive  May  Be  Kept  in ; I,  247,  248 

Train IV 

—Attractiveness  of TV,  14,    15 

—Changes  in   V,    20 

—Conditions  Governing IV,      8 

—Dangers  of IV,    15 

—Effective IV,  62-67 

—in  Great  Britain IV,  440-464 

—Injuries  Growing  Out  of II,  234 

—Methods  of  Improving I V,  23,    24 

—Morale  of IV.  12-32 

— of  American  Railways IV,    10 

—Particulars  of IV.  97-105 

—Practices  Characterizing IV.  20-23 

—Requirements  of IV,    18 

—The  Author's  Books  on IV,  9,    10 

Uninterrupted — Value  of II,    91 

Unit  of VIII,    70 

Value  of VIII,    85 

"       u —as  Basis  for  Rates VIII,  42,    49 

Wagner I,  202 

Se    -ices,  Legal— Expenditures  for Ill,  398 

Se  ostris XI,  113 

Se    ing  a  Switch— Meaning  of  Term    IV,  320 

Brakes I,  348 

Out  Air-Braked  Cars I,  374 

Se    lements,  Express V,  550,  551 

Se    erage I,  242,  273 

Sh  de.  Bottom  Bar  of— Illustration.  Plate  II 1, 116-117 

Fringe— Illustration,  Plate  II 1, 116-117 

Stop— Illustration,  Plate  II 1, 116-117 

Thumb  Latch— Illustration.  Plate  II 1, 116-117 
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Shade,  Window— Illustration,  Plate  II 1, 116-117 

Shaft,  Armature I,  405 

"      Arm,  Tumbling—  Illustration,  Plate  I I,  58-59 

"      Brake 1,298 

"      Chain— Illustration,  Plate  II I,  116-117 

"      Driving 456 

"      Dynamo ,  456 

"      Lever,  Tumbling — Illustration,  Plate  I I,  58-59 

"      Lifting .,    90 

"      Motor— Mechanical  Energy  Delivered  by ,403 

"      Revolving 441 

"      Rock 94 

"      Tumbling—  Illustration,  Plate  I I,  68-59 

"      Uncoupling— Illustration,  Plate  II 1, 116-117 

Shafting I,  274 

Shafts.. 1,83,    92 

"      Tumbling I,  286 

Shake  Lever  Stub— Illustration,  Plate  I I,  58-59 

Shaker  Grate—  Illustration,  Plate  II. 1, 116-117 

Shakespeare,  Use  of  the  Word  "Baggage"  by V,  277 

Shank— Illustration,  Plate  II. 1. 116-117 

Shareholders.    (See  also  "Stockholders") Ill,  81 ,    85 

Practice  of— in  America Ill,    81 

"      "England Ill,    81 

Redemption  by Ill,    87 

Shares,  Classes  of Ill,  87,    88 

Different  Kinds  of Ill,    85 

Issueof Ill,    65 

Issuing Ill,    30 

"       Par  Value  of Ill,    87 

"       Preference Ill,    88 

Sale  of Ill,    85 

Sharp,  Roberts  &  Company I,    32 

Sharrukin XI,  102,  106 

Shavi  ngs,  Removal  of I,  274 

Sheathing  Furring— Illustration,  Plate  II 1, 116-117 


"          Rail— Illustration,  Plate  II.  ,  116-117 

"  Side  Door— Illustration,  Plate  III ,  170-171 

Sheave  Bracket.  Chain— Illustration,  Plate  II ,  116-11 7 

"       Chain— Illustration  Plate  II. ,  116-117 

Sheds,  Repair I,  271 

"      Snow— Use  of Ill,  302-305 

Shelling  Freight  in  Transit VI   267 

Sheep  Car,  Victorian— Illustration I   193 

Sheet,  Crown 1,75,81,96     97 

«      —Illustration I     98 

"     Flue I     97 

"      Tube— Illustration,  Plate  I ,,,,,,, I,  58-59 
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Sheets,  Boiler 
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,  248 


"       Flue  —  Illustration  .................  .......... 

Shelf,  Oil  Can—  Illustrations,  Plate  I  ...............  I,  58-5  \    64 

Shell,  Boiler—  Illustration  ...........................  , 

"      Dome  —  Illustration  ........................... 

"      IjUgs  —  Illustration  ............................. 

Shimming  .....................................  Ill,  247,  248,  332 

Shinn,  William  P  ..........  .............................  X,  167 

Shippers,  Freight  Charges  Advanced  by  .........  ____  IX,  320-.323 

"         Misrepresentations  of  .....................  VI,  5,  22-25 

"         Ownership  of  Cars  by  .......  ,  ................  VI,    69 

Receipts  Given  to  .........................  IX,  63,  114 

Shipping  Bill  ...............................  VI,  94,  109,  115,  139 

"     Rules  Governing  the  Use  of  ...........  VI,  110-114 

Bills,  Changes  in—  After  Freight  Is  Forwarded,  VI,  114 
"     Numbering  .............................  VI,  113 

Directions  ...................................  VI,    94 

u          Implements  ....................................  I,  262 

Tickets,  Use  of  .............................  IX.  48-50 

Shocks,  Preventing—  to  Trains  ____     .................  1,  318,  369 

"       Prevention  of—  to  Motors  .........................  I,  470 

Shoe  and  Third  Rail.     Brooklyn  Bridge  Terminal—  Illustra- 

tion ...........................................  I,  466 


"          "       and  Its  Application  to  the  Driver—  Illustration 

.........................................  I,  304 

"  "       —Clogging  ..................................  1,299 

"       —Pressure  of,  Against  the  Wheel  .............  I,  311 

u      Center  Brake—  Illustration,  Plate  II  .............  I,  116-117 

"      Driving  Box—  Illustration.  Plate  I  ........    .......  I,  58-59 

"      for  Third  Rail  Between  Main  Rails—  Nantasket  Beach 

Railway—  Illustration  ..........................  I,  465 

"      Iron  ...............................................  I,  464 

Shoes  ....................................................  I,  286 

"      Brake  .........................  I,  291,  292,  301-305.314,  334 

"       —Slack  of  ................................  ...1,332 

Shop,  Blacksmith  ............  1,  132,  251  .  256.  262,  263,  271,  272,  276 

—  Car  Department  —  End  Elevation—  Illus- 

tration   ........  I,  264 

-Side  Elevation—  Illus- 

tration   ........  I,  263 

—Cross  Section—  Illustration  ...........  I,  265 

"      Boiler  .....................................  1,251,255,  262 

"      Boilers  ............................................  I,  255 

Buildings,  Design  for  ..............................  I,  253 

"      Car—  Passenger  .....................................  I,  274 

"     Repair—  Section  and  End  Elevation—  Illustration 

....................................  I,  255 

"       —  Side  -Elevation—  Illustration  .  .  ..1,252 
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Shop,  Erecting I,  251,  273,  274 

and  Machine I,  254 

—for  Freight  Cars 1,271 

"    Passenger  Cars I,  271 

"        —Locomotive  Department— Cross  Section— Il- 
lustration  I,  248 

"          — End  Elevation — Il- 
lustration  I,  246 

—Side  Elevation— Il- 
lustration  I,  245 

—Tracks  in I,  261,  262 

Foremen 1,264,265 

Forge I,  251,  256,  271,  272 

"      Labor,  Arrangement  of I,  283 

Distribution  of T,  285 

"      Locomotive  Repair— Equipment  of I,  262 

"      Machine 1, 261,  272,  273,  275,  286 

and  Erecting 1, 251,  264,  265 

"Shop  Machinery  and  Tools".. .  VII,  465 

Shop,  Outlay— How  Eeduced I,  287 

"      Paint 1,251,252,257,273,274 

"    —Freight  Car 1,271 

"     -Passenger  Car 1,271 

"  —Cross  Section— Illustration... I,  269 
"  — End  Elevation— Illustration.. I,  269 
"  —Side  Elevation— Illustration.. I,  267 

Purposes,  Compressed  Air  for I,  384 

"      Supplies,  Inventorying , VII,  344 

"      Tank I,  251 

Telephone  System  I,  279 

Tin  and  Copper— Illustration I,  251 

"      Work,  Arrangement  and  Systemization  of I,  288 

"      Discussion  of  Matters  Relating  to I,  289,  290 

Shops,  Arrangement  and  Systemization  of I,  283,  288 

Blacksmith 1,130,131 

"       Boiler,  Tin,  Flue.  Wood  and  Blacksmith— Locomotive 

Department— Illust rations I,  249 

Car  Repair I,  271-279 

"          "          "     —Plan  for— Illustration I,  242 

u  .    Collections  at VII,  415 

"       Comparisons  of  Work  at  Different , I,  287 

Construction— Location  of I,  122,  1 23 

"       Discussion  of  Questions  Relating  to  the  Machinery  of 

I,  289,  290 

"       Employes  of    1,229 

"  —Meetings  of I,  227-229 

"  —Value  of  Discussion  Among I,  289,  290 

Equipment  of I»  259 

Erecting I,  272 

"        —Distribution  of  Material  to I,  272 
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Shops,  Erection  of I,  143 

Examinations  at— by  Traveling  Auditors VII,  433 

Facilities  of I,  235 

Fuel  Stored  at VII,  334 

General  Repair I,  248,  250 

Government  of I,  283 

Heating  Appliances  of I.  261 

Keeping  Accounts  at  VII,  244 

Location  of 1,237,  283 

Locomotive  Repair— Plan  tor— Illustration I,  239 

Machine I,  239.  269 

Machinery  of I,  283 

Making  Pay  Rolls  at VII,  369,  370 

Manufacturing— Privilege  of  Inspecting I,  127 

Organization  of 1.232,237,283,  284 

Paint I,  272 

tl     —Material  at VII,  309 

Railway 1, 124,  225 

—Arrangement  of I.  230 

—Machinery  of. I,  122 

Repair I,  122,  239,  250;  VII,  130,  131 

"      —Car 1,271-279 

"      —General I,  270 

"      — For  Cars  and  Locomotives I,  271 

"      —Labor  in I,  264 

"      —Location  of I,  249.  250 

"      —Locomotive I,  247-268 

"      —Number  of I,  283 

—Organization  of  Labor  in I,  264 

"      — Their  Location,  Design  and  Equipment. .  .1,  237 

Restriction  of  Number  of VII,  130 

"Shops,  Roundhouses  and  Turntables'" VII,  458,  459 

Sh  ps,  Time  Tickets  Issued  at VII,  401 

Upholstery— Material  at VII,  309 

Workings  of I,  283 

Shortages.     (See  also  "Defalcations.") 

Adjustment  of IX,  196-212 

Cause  of IX,    23 

Devices  for  Covering  Up IX,  136, 137, 139,  140 

"          Information  Regarding IX,    167 

Short  Buffer  Plate— Illustration.  Plate  II. 1, 116-117 

"      Sill,  Platform— Illustration,   Plate  II 1, 116-117 

Shumir XI,  120 

Shumiro-Accades,Reli4fioii  of XI,  75,    76 

Shunt  Machine,  A— Illustration I,  412 

"      Motors 1,412 

"      Winding 1,409,410 

Shunters,  English— Wages  of IV,  453 

"Shunter's  Stick" 1,172,  173 

Shunting  -Meaning  of  Term IV,  320 
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Shut-off  Valve,  Main— Illustration,  Plate  II . .  .1, 116-1?7 

Shutt  End  Railway I,    28 

Siam,  Its  Primitive  Associations  and  Means  of  Carriage 

XI,  237-253 

—Primitive  Carriage  in—  Illustrations XI,  237-253 

Siberia— Its  Primitive  Associations  and  Means  of  Carriage. . 

XI,  448-458 

—Primitive  Carriage  in— Illustrations XI,  448-458 

Siberian  Railway  Locomotive — Illustration I,  119 

Sicily .XI,    91 

Sickness,  Amelioration  of  the  Condition  of  Railway  Men  and 

Their  Families  in  Cases  of .  .X,  291-353 

Side  Bearing,  Body— Illustration.  Plate  III ,  170-171 

Bridge— Illustration.  Plate  II. ,  116-117 

Body— Illustration,  Plate  II ,  116-117 

"       'Pillar  Body— Illustration,  Plate  II 

,116-117 

Truck— Illustration,  Plate  II ,  116-117 

"      Bolster— Illustration,  Plate  HI....  ,170-171 

"     Bearings 1,214 

"      Door  Bottom  Rail— Illustration.  Plate  HI 170-171 

u         "      Braces— Illustration,  Plate  III ,170-171 

"          "      Bracket— Illustration,  Plate  III ,170-171 

u       Wedge — Illustration.  Plate  III ,  170-171 

Chafing  Strip— III  us  tration,  Plate  HI. .:...  ,  170-171 

Closed  Clasp— Illustration.  Plate  HI ,  170-171 

"        Stop— Illustration.  Plate  III ,  170-171 

Furring— Illustration,  Plate  HI ,  170-171 

Handle— Illustration,  Plate  HI ,  170-171 

Hanger— Illustration.  Plate  HI 170-171 

Hasp— Illustration.  Plate  III ,  170-171 

Middle  Rail— Illustration,  Plate  III ,  170-171 

Open  Clasp—  Illustration,  Plate  HI ,  170-171 

«      Stop— Illustration.  Plate  III ,  170-171 

Seal  Pin— Illustration.  Plate  III ,  170-171 

Sheathing— Illustration.  Plate  HI ,  170-171 

Staple— Illustration.  Plate  HI ,  170-171 

Stile— Illustration.  Plate  HI ,  170-171 

Threshold  Plate— Illustration.  Plate  III ,  170-171 

Top  Rail— Illuat ration.  Plate  HI ,  170-171 

Track— Illustration,  Plate  HI ,  170-171 

Wedge-Illustration  Plate  HI ,170-171 

Side  Fascia— Illuat  rat  ion.  Plate  HI ,  170-171 

"    Girts— Illustration,  Plate  III ,  170-171 

"     Grab  Iron— Illustration,  Plate  III ,170-171 

"     Lamp — Illustration.  Plate  II ,  116-117 

"         "       Bracket— Illustration.  Plate  II ,116-117 

"      Chimney— Illustration,  Plate  II ,  116-117 

"      or  Parallel  Rod— Illuat  ration,  Plate  1 1, 58-59 

"    Plate— Illustration— Plate  HI 1, 170-171 
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Side  Pocket  Pin— Illustration.  Plate  II 1, 116-117 

Sill — Illustration.  Plate  II I  116-117 


Knee  Iron — Illustration.  Plate  II I 

Stem  Spring—  Illustration.  Plate  II I 

"     Thimble—  Illustration.  Plate  II I 


116-117 
116-117 
116-117 
116-117 


Stems— Illustration,  Plate  II I  i4U-Xi . 

Track— Meaning  of  Term IV,  320,  321 

Tracks.  New II,  221 

Use  of— Charges  for Ill,  407 

"Sidings" VII,  465 

Sidings,  Construction  of II,  211 

Middle— Rules  Governing IV.  375.  376 

Sidou XI,  123 

Siemens  &  Halske I,  520 

Signal,  Air I,  321 

*         "    — Careof :...  ....I,  382 

"    —Instructions  to  Engineers I,  366 

"    —Train I,  317,322,  330 

"All  Right"— Illustration IV,  245 

Apparatus I,  376 

"Back  Up"— Illustration   IV.  480 

Branch  Pipe   Cut-Out  Cock— Illustration,  Plate    II 

I,  116-117 

"  "to    Car  Discharge  Valve—  Illustration, 

Plate  II 1, 116-117 

ttCaution"— Illustration IV,  245 

Cord I,  362 

"    —Illustration,  Plate  II 116-117 

Coupling,  Air I,  375 

Disc — "Caution,  Run  Slow" — Illustration IV,  504 

"   —"Clear,  Proceed**— Illustrations IV,  504 

"    —"Danger,  Stop"— Illustration IV,  504 

Dwarf  —"Clear,  Proceed"— Illustration IV.  501 

—"Danger.  Stop"— Illustration IV.  501 

Distant— "Caution.  Run  Slow"— Illustration IV,  500 

"      —"Clear,  Proceed"— Illustration . .  .IV,  500 

Fire  Basket  as  a I,    57 

"Go  Ahead"— Illustration IV,  479 

Home— "Clear,  Proceed"— Illustration IV.  500 

"     —"Danger,  Stop*' — Illustration IV.  500 . 

Hose.  Air— Illustration,  Plate  I I,  58-59 

"      Armored— Illustration,  Plate  II 1, 116-117 

-      Coupling— Illustration.  Plate  II 1, 116-117 

u      Extra I,  321 

Lamp— Illustration.  Plate  I I.  58-59 

Operating  the  Train  Air— Instructions  to  Trainmen 

.....   1,376 

Pipe I,  374,  379 

"     — Illustration,  Plate  I I,  58-59 

"     Air— Leaks  in I,  376 
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Signal  Pipe  Hose— Illustration,  Plate  I I,  58-59 

"      Strainer-  Illustration 1,380 

"      Train— Illustration,- Plate  II 1, 116-117 

"       Pipes I,  362 

Posts IV,  252,  253 

"       8emaphore~"Caution,  Run  Slow"— Illustration.  .IV,  502 

—"Clear.  Proceed  "—Illustration IV,  503 

—"Danger,  Stop"— Illustration IV,  502 

Station— Meaning  of  Term IV,  341 

"Stop "— Illustrations IV,  245,  479 

"       Train  Air— Operations  of I,  362 

"Train  Parted  ^—Illustration IV,  480 

"       Two-Arm  Home — "Main  Route  Clear,  Proceed " — Il- 
lustration  IV,  501 

"      — "  Diverging  Route  Clear,  Proceed  " 

—Illustration IV,  501 

"       Valve—  Illustration I,  386 

"  «•      Car— Illustration,  Plate  II 1, 116-117 

Whistle—  Illustration I,  386 

—Illustration,  Plate  I I  58-59 

Signals Ill,  262 ;  IV,  244-301 

Absence  of IV,  366 

Air IV,  250 

at  Telegraph  Stations IV,  398 

Audible IV,  272,  273 

Automatic..... IV,    15 

Block— Disc  Form— Illustrations IV,  504 

**     — Semaphore  Form — Illustrations 

IV,  502,  503 

—Electric  Block  System .IV,  280,  281 

Ball IV,  252,  254 

Bell  Cord— Rules  Governing IV,  347,  348 

Block IV,  276-301 

"      —Automatic  Electric— Illustrations 

IV,  280,  282-285 

14     System 1,311 

"     —Systems  of IV,  276,  277 

Care  of I V,  433 

Classification  of IV,  269,  270,  295-298 

Crossing— Early IV,  254,  255 

"        Danger— Permanent IV,  367 

Defective IV,  270 

Detonating. IV.  271-273 

Disc— Early IV,  248,  249 

Diversity  of IV,  256-258,  267 

Duties  of  Brakemen  in  Relation  to IV,  417 

Earl y— Illustrations IV,  245,  247-249,  251-255 

"  "     —at  Telegraph  Stations IV.  249,  250 

"      —Forms  of IV,  244-256 

"  "     —in  England IV,  247-249 
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Signals,  Early— Use  of,  in  Great  Britain I,  171 

Expenditures  for IV,  245,  246 

Failure  of IV,  366 

Fixed— at  Train  Order  Offices IV,  391 

"    —First  Forms  of IV,  246 

"    —Rules  Governing IV,  349,  350 

Flag— Early IV,  248,  253,  255 

"        Freight  Train  Pushed  by  a  Locomotive  by  Night — 

Illustration IV,  494 

Gate IV,  254 

"        Hand  and  Lamp— Illustrations IV,  479,  480 

"     Lamp— Rules  Governing IV,  348,  349 

—How  They  Are  Displayed  on  Trains  and  Locomo- 
tives Under  the  American  Standard— Illustra- 
tions   IV,  481-494 

Importance  of— in  the  Movement  of  Trains IV,  256 

Lantern— Early IV,  250-252,  255 

Locomotive  Running  Backward  by  Day  Alone  or 

Pushing    Cars 
— Illustrations 

IV.  487 

"  "  "     Night— III  us. 

tration....W,  492 
"                                   Night  A  lone 
or    Pushing 
Cars-Illus- 
trations   

IV.  490,  491 

"                                             Forward  Alone  by  Day— Illus- 
tration   IV,  491 

by    Night— Il- 
lustration, IV,  492 

—Meaning  of  Term IV,  321 

New— Use  of IV,  352 

"        Passenger  Train  Pushed  by  a  Locomotive  by  Night 

—Illustration IV,  493 

Permanent    IV,  261 

Rear  of  Train  by  Day- Illustration IV,  483 

"      "       "       "    Night  While  Running— Illustration 

IV,  484 

"  "      "       "      on  Side  Track  by  Night— Illustration 

IV,  485 

*        Removing IV,  396 

Rules  Governing IV,  340-343 

Use  of IV,  350-352 

Semaphore IV,  248,  249,.255,  261,  262,  274,  278.  292 

Track IV,  495-504 

"       —Illustrations IV,  500-504 

Train IV,  246 

"      —Rules  Governing IV,  344-346 
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Signals,  Train  Running  Forward  by  Day—  Illustrations  .   ... 

*  ..........  IV,  486.  488 

"  "    Night—  Illustrations  .  .  . 

............  IV,  486,  489 

Uniformity  of  ......................  IV,  258-261,  264-267 

Use  of—  by  Railways  ..........................  IV,  244 

Value  of  ..................................  IV,  268,  269 

"        Whistle—  Rules  Governing  ...............  IV,  346,  347 

Signaling  Apparatus,  Air  —  Train—  Illustrations  ......  I,  385,  386 

Fog—  in  England  ........................  IV,  271,  272 

Functions  of  .................................  IV,  276 

Signalmen,  English—  Wages  of  ..........................  IV,  453 

Signatures  ............................................  VII,  446 

Authorization  of  ........................  IX,  428-430 

Officials'  ...................................  VII,  431 

"  on  Indemnity  Bonds  ....................  IX,  172,  173 

"  Stamp  ......................  VI,  126;  IX,  84,  346,  347 

—Use  of  ............................  VI,  314 

Witnessing  ....................  VII,  444;  IX,344,  393 

Signs,  Maintenance  of  ..................................  Ill,  300 

^      Meaning  of—  on  Time  Table  ......................  IV,  340 

"      Uniformity  in  ....................................  IV,  303 

"      Use  of—  in  Telegraphic  Orders  ..................  IV,  392 

Silks,  Carriage  of  ........................................  V,  519 

Sill  and  Tie  Rod—  Illustration,  Plate  II  ...............  1,  116-117 

"    Corner  Iron—  Illustration,  Plate  III  ...............  1,  170-171 

"    Deck—  Illustration,  Plate  II  .....................  1,  116-117 

"      End—  Illustration.  Plate  II  .................  1,  116-117 

^-illustrations,  j  ™£  £  ;  ;  ;;;;;;;;;;;;;;;;{; 


"   Facing  Dock—Ill'ttatration,  Plate  II  ...............  1,  116-117 

"    Platform—  Illustration,  Plate  II.  .................  1,  116-117 

"          End—  Illustration.  Plate  II.  .............  1,  116-117 

"    Side—  Illustration,  Plate-  II.  ......................  1,  116-117 

«    Step—  Illustration.  Plate  III  ....................  1,  170-171 

"    Tie  Rod—  Illustration,  Plate  II  ...................  1,  116-117 

u    Timbers  .............................................  I,  209 

"    Window—  Inside—  Illustration,  Plate  II  ...........  1,116-117 

"          «•        —Outside—  Illustration  Plate  II.  .  ........  1,  116-117 

Sills,  Car  ..............................................  I,  179 

"      Center—  Illustration,  Plate  III  ...................  1.  170-171 

"      Inside  Intermediate—  Illustration,  Plate  III  ......  1,  170-171 

"      Outside—  Illustration,  Plate  III.  ................  1,170-171 

Intermediate—  Illustration,   Plate  HI.  ...  1,  170-171 

"     Switch  ...........................................  Ill,  228 

Silver  ..........................................  Ill,  8;  XI,     73 

"      Bullion  .........................................  Ill,    18 

"      Causes  of  Decline  in  Value  of  ....................  Ill,    13 

"      Demonitization  of  ...............................  Ill,    13 

"      Early  Use  of-for  Mouey  ......  ,  .........  >  ,  ,  .....  XI,  128 
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Silver,  Fluctuations  of III,"?? 

"      Ratio  of— to  Gold Ill,  12,    13 

"      Status  of— in  the  United  States Ill,    14 

u      Transportation  of  . .  .• V,  519 

"      Use  of— by  Railways VII,  209 

Simple  Trolley  System  and  Rail  Return — Illustration I,  433 

Sinclair,A Ill,  160;  IV,  36,  38.    44 

Single  Expansion  Locomotive 1, 92,    95 

*      Order  System  of  Telegraphic  Dispatching IV,  83,    84 

"      Phase  Motor I,  445 

"      System 1,425 

"      Plate  Wheel— Illustration IV.  207 

Sinking  Funds  II,  137,  191 

Accounting  for VII,  434,  449-452 

Particulars  of Ill,  101-105 

Six-Pole  Motor I,  472 

Size  of  Motor I,  469 

"      "  Unit,  in  a  Power  Station I,  454 

Skill— Its  Effect  on  Wages II,  102 

Skilled  Labor I,  270 

11       Workmen.. 1,247,264 

Skylights 1,243,257 

Slab— Illustration,  Plate  II 1, 116-117 

"      Adjusters,  Automatic I,  361,  362 

"      of  Brake  Shoes I,  332 

Slag  Ballast. . . ., Ill,  221,  222 

Slate I,  253 

Slats,  Window  Blind— Illustration,  Plate  II 1, 116-117 

Slaves XI,    25 

Sledge,  Origin  of XI,    51' 

Sleepers,  Longitudinal III.  201,  202 

Sleeping  and  High  Class  Passenger  Car,  American  Standard 

—Illustration I,  223 

Car,  American I,  200 

"     Compartment— Austrian— Illustration I,  226 

"     Early 1,165 

"     Interests,  Development  of 1, 198,  199 

"     Passengers V,  206,  207 

"     "Pioneer" 1.194,  197 

14     Tickets V.  95.  206 

Cars 1, 188-194;  V,  221 

"     in  England 1,  201 

"     Rules  Governing  Use  of V,  212 

"     Use  of  Electricity  for  Lighting IV,  179 

Slide,  Cinder  Chute— Illustration,  Plate  I I,  58-59 

"      Valve 1,308 

"      —Illustrations  I,  65,  341,  344 

"          "      Port — Illustration I,  341 

"      Valves,  Action  of— Method  of  Governing I,    91 

Defective I,  382 
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Sliding  Rod— Illustration,  Plate  II 1, 116-117 

Wheels I,  313,  363,  379;  IV,  321 

Avoidance  of I,  369 

—Instructions  to  Engiuemen I,  321 

Sling  Stay— Illustration,  Plate  I I,  58-59 

u      Stays I,     97 

«•          «    —Illustration I,     98 

"      Dome — Illustration I?     98 

SI ip,  Late I,  266 

44    Switches Ill,  235,  236 

Slopes Ill,  225 

*      Drainage  of Ill,  226 

Protectionof 111,254 

"      Springson 111,226 

Slothfulness II,    22 

Smith,  L.  L I,  285 

Smoke  Annoyance I,    70 

Arch  Door— Illustration,  Plate  I I.  58-59 

u  "     Front— Illustration,  Plate  1 1,58-59 

«       Bell— Illustration,  Plate  II I,  116-117 

"       Box 1,93,    97 

u    Destruction  of— How  Overcome I,    53 

14       Burners I,     70 

"       Flue—  Illustration,  Plate  II 1,116-117 

-     Ba*e— Illustration,  Plate  II. 1, 116-117 

Pipe— Illustration,  Plate  II 1, 116-117 

Smokestack I,    97 

-  -Illustrations.  \PlateL \««9 

I 1,     bU 

Coal  Burner — Evolution  of — Illustration I,    69 

Exhausting  Steam  Into I,    69 

Height  of I,    68 

Locomotive  Without— Illustration I,  134 

Opening— Illustration I,    98 

Reduction  of  Heat  in I,    53 

Smokestacks,  Destruction  of I,    38 

Smoking  Car,  American  Buffet — Interior  of— Illustration. . 

1,212 

u      Buffet 1.182,196 

"        Compartment  in  an  Amerii-an  Car— Illustration.  .1,  213 

Room 1,200 

«      —Illustration,  Plate  II 1.116-117 

"      Panels— Illustration,  Plate  II 1, 116-117 

Snow,  Clearing  Track  of Ill,  285.  289,  301-305 

"       Fences,  Use  of Ill,  302-305 

Snowplow 1.56,57,  1C9 

Cylindrical I,    56 

Rotary 1,56,    57 

"          Steam — Illustration I,  147 

Suowplows,  Use  of Ill,  302-305 
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Snow  Shed  in  the  Sierra  Nevadas— Illustration Ill,  351 

"       Sheds.  Use  of Ill,  302-305 

Societe  Nouvelle  des  Etablissements  I,  215 

Sofa— Illustration,  Plate  II 1, 116-117 

Soft  Coal,  Use  of I,    69 

Soil.  Ownership  of XI,    30 

Solid  Spoke  Wheel— Illustration IV,  207 

Solomon XI,  134 

Solon XI,  100 

Soot  Bags I,  170 

"      Device  for  Beeping  Flues  Free  from I,  103 

Soper,  Arthur  W : IV,  115,  118 

Source  of  Electric  Currents I,  397,  398 

Sources  of  Heat 1,397 

South  Africa,  Government  Management  in VIII,  241 

"       America — Its  Primitive  Associations  and  Means  of 

Carriage XI,  418-423 

"  "        —Primitive  Carriage  in— Illustrations 

XI,  418-428 

"        —Use  of  Petroleum  in I,  104 

Southern  Pacific  Kailway Ill,  3f  9 

Railway  &  Steamship  Association VI,    61 

"         "          "  "  Demurrage  Rules 

of. ...VI,  337,  338 

South wark  &  Deptford  Tramway  Company Ill,  454 

Southwell,  H.  E VII,  288 

Spain,  Baggage  Allowed  in V,  288 

in V,  280 

Storage  Charges  in V,  425 

"      Comparative  Value  of  Silver  and  Gold  in Ill,    13 

"      Gauge  Used  in Ill,  194 

"      Its  Primitive  Associations  and  Means  of  Carriage. . . . 

XI,  468-476 

u      Primitive  Carriage  in— Illustrations XI,  468-476 

44      Railway  Practices  in I,  174 

"      Responsibility  for  Baggage  in V,  313,  314 

"      Status  of  Railways  in VIII,  342 

"      Use  of  Metal  Ties  in Ill,  379 

Span,  Howe  Truss  Bridge— Illustration Ill,  373 

Spark  Arrester  I,  100 

"        Extension  End  for— Illustration I,    60 

"        Section  Showing — Illustration I,  100 

Sparking,  Cause  of I,  429 

Evil  Effects  of I,  473 

Spartans,  The XI,    61 

Special  Accounts VII,  414-429 

Collections,  Accounting  for VII,  414-429 

"        Committee II,  131 

Conditions,  Use  of  Electricity  Under I,  514 
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Special  Rates.     (See  also  "Rates,  Special") V,  121, 122 

Authority  for V,  176 

u        Notice  of V,  122 

Receipts IX,    95 

"        Remittances IX,  419 

Train— Meaning  of  Term IV,  321 

Specialists I.  28H 

Among  Car  Manufactories .- I,  214 

in  Railway  Service II,    (52 

Specialization  of  Work I,  283 

Specializing  Work I,  285,  286 

Specifications  for  Ties Ill,  212,  213 

of  Cost,  for  Construction Ill,  131 

Speculation,  in  Railway  Construction  and  Operation Ill,  134 

u  Railway I,    34 

Speculators, Railways  Built  by 111,171,  172 

Speed I,  63,  415,  428, 429.  475,  476 

Checking— of  Trains I,  317,  318 

"      Comparison  of — in  England  and  America IV,  103 

Control  of— by  Brakes I,  294 

"         "  — in  a  Locomotive 1,113,  115 

"      Danger  in  Increasing IV.  102 

"      Effect  of— on  Cost  X.  161-164,  l(j 7-170 

"      -    Suburban  Service IV,  103 

"      "    Track X,  167 

"      Governor I,  455 

—How  Acquired I,    67 

-  Limitations  of I,  429,  430;  IV.    99 

•k      Necessity  of  Increased IV,  104 

"      of  Dynamo I.  407 

"  Freight  Trains VI,  10,    11 

"  Trains 1,  240 

"       "       "       Tendency  to  Increase I,  310 

"      Relation  of— to  Accidents IV,  125 

"      "   Earnings IV,  104 

"      "   Track,  Etc IV.  101,  102 

"      Synchronous 1,442,445,446 

Speeds,  of  Engine  Type  Railway  Generators I,  459 

Variable I,  445 

Spencer XI,    28 

Sperry.H.W IV,  112 

Spike.  Action  of— on  Tie— Illustration Ill,  321 

"     Track— Illustration  Ill,  320 

Spikes 111,197,285,301.330,331 

u       Effect  of  Passing  Trains  on Ill,  329,  330 

u       Rectangular 111,198 

*  Wedge Ill,  198 

Spiking Ill,  211 

Damage  to  Ties  by Ill,  213,  214 

Spiral  Spring,  Berth— Illustration  Plate  II 1, 116-117 
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Splice  Bar,  Angle— A.  D.  1375— Illustration III,P293 

1879— Illustration Ill,  296 

«  u        M    M   i860— Illustration Ill,  298 

"    "  1885— Illustration Ill,  303 

Double— A.  D.  1856— Illustration Ill,  262 

*   "   1857— Illustration 111,269 

Plain— A.  D.  1870— Illustration Ill,  289 

"      •  Single— A.  D.  1855— Illustration Ill,  261 

Bars Ill,  285,  301,  341,  342 

"    Insulated — Automatic    Electric    Block    System, 

IV,  283,  284 

"    Use  of Ill,  335-340 

Frame— Illustration,  Plate  I I,  58-59 

Splices Ill,  215 

Split  Switch— Illustration Ill,  340 

"     Switches IV,  113,  114 

Three-Way 111,233,234 

"Sprag"  Brake— Illustration I,  294 

Sprag — Meaning  of  Terra IV,  315 

Spreading  System  of  Locomotive  Firing I,  97,    99 

Spring  and  Rig,   Counter  Balance — Illustration,  Plate  I. . 

1,58-59 

Balance— Center  Br&ke-IUustration,  Plate  II.  .1, 116-117 

—Lower— Illustration,  Plate  II 1, 116-117 

"         Band— Illustration,  Plate  II 1, 116-117 

Engine  Truck— Illustration,  Plate  I I,  58-59 

"        Beam— Illustration,  Plate  II 1, 116-117 

"     Chafing  Plate— Illustration,  Plate  II 1, 116-117 

"        Bearings I,  213 

"        Block— Illustration  Plate  II 1, 116-117 

"        Bolster — Illustration,  Plate  II 1, 116-117 

Cap  Bolster— Illustration,  Plate  II..... 1, 116-117- 

"      Equalizing  Bar— Illustration,  Plate  II.... I,  116-117 

Catch— Illustration.  Plate  II 1, 116-117 

"        Center  Stem— Illustration,  Plate  II 1, 116-117 

Chain  Berth— Illustra tion,  Plate  II 1, 116-117 

"        Check  Valve— Illustration I,  344 

Draft— Illustration,  Plate  II 1, 116-117 

"        Driver— Illustration,  Plate  I I,  58-59 

Engine  Truck— Illustration,  Plate  I I,  58-59 

Equalizing  Bar- Illust ration.  Plate  II I,  116-117 

Followers  Draft— Illustration,  Plate  II 1, 116-117 

Frame,  Berth— Illustration,  Plate  II I,  116-117 

Graduating— Illustrations I,  341,  344, 

44        Hanger — Illustration I,    60 

"        to  Journal  Box — Illustration J,    67 

Engine  Truck— Illustration,  Plate  I I,  58-59 

Hangers I,  109 

Driver— Illustration.  Plate  I I,  58-59 

u        Journal  Box  Cover— Illustration,  Plate  II 1, 116-117 
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Spring,  Plank— Illustration,  Plate  II 1, 116-117 

"      Bearing—  Illustration,  Plate  II 1, 116-117 

Plate,  Truck  Bolster— Illustration,  Plate  III..],  170-171 

Release— Illustration,  Plate  II 1, 116-117 

"       —Center  Brake— Illustration,  Plate  II,  1, 116-117 

Repairs Ill,  239 

Seat— Illustration,  Plate  III I,  170-171 

"    —Bolster— Illustration  Plate  II 1, 110-117 

"     Equalizing  Bar—  Illustration,  Plate  II 1, 116-117 

Side  Stem — Illustration,  Plate  II 1, 116-117 

Spiral— Berth—  Illustration.  Plate  II 1,116-117 

Strap,  Draft— Illustration,  Plate  II 1, 116-117 

Spr  ngs I.  210,  211 

—Illustration , I     60 

Cost  of Ill,  403 

Draw  Bar—  Illustration,  Plate  III 1, 170-171 

for  Suspending  Motor I,  470 

Locomotive I,  109 

on  Slopes Ill,  226 

Tests  of : 1,  277 

Truck— Illustration,  Plate  III 1, 170-171 

Sprinkler.  Track— A.  D.  1851— Illustration III.  240 

Spur  Track— Meaning  of  Term IV.  321 

Stack  Base— Illustration,  Plate  I I.  58-59 

"       Smoke — Illustration,  Plate  I I,  58-59 

Staff,  Hand  Brake— Illustration.  Plate  III 1, 170-171 

u      System  of  Protecting  Trains IV .  92-94 

'      Train— Meaning  of  Term IV,  315 

Stages,  Days  of I,  148 

Stained  Glass,  Carriage  of V,  519 

Stakes,  Engineers'— Care  of Ill,  244 

Stamp,  Government Ill,    10 

*       Signatures VI,126;  IX,  84,  346,  347 

Use  of VI,  314 

Stamps,  Adhesive V,  427,  428 

Baggage V,  486 

Postage— Accounting  for X,  287,  288 

Ticket IX,  122,  123 

"     —Rules  Governing  Use  of V,  130 

Stand  Bell— Illustration.  Plate  I. I,  58-59 

"      Nozzle— Illustration.  Plate  I. I,  58-59 

«      Pipe— Illust ration,  Plate  I.. I,  58-59 

Standard  American  Flat  Cars— Illustration I,  153 

"          Gondola  CAT— Illustration I,  160 

"          Locomotive — Illustration.  Plate  I. . .  1, 58-59 
"  '      "         Passenger  and   Sleeping  Car— Illustra- 

,  tion,  Plate  II 1, 116-117 

"          Baggage  and  Buffet  Smoking  Car,  American — Il- 
lustration  I,  211 

u  "        Car,  American— Illustration I,  209 
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PAGE 

Standard  Box  Freight  Car,  American I,  167 

"             "          "                       "        —Cross  Section  of— Il- 
lustration   I,  169 

"  u        —End    Elevation    of- 

Illustration I    168 

-Sectional   View  —  Il- 
lustration   I,  167 

"            "          "           "    and  Truck,  American — Illustra- 
tion, Plate  III 1, 170-171 

"         Freight  Car.  American I,  207-214 

"  —End  Elevation  and  Sec- 
tion Through  Journal 
Box  of  Truck — Illustra- 
tion  I,  178 

"               "         "            "        —Plan  of  Truck    of— Illus- 
tration  I,  180 

M  M  —Side    Elevation   and    Sec- 

tion at  Center  Bearings 
of  Truck— Illustration.. 

I,  177 

Truck,  American  —  Section 
Showing  Body  and 
Truck  Bolsters  —  Illus- 
tration  I,  179 

Cylinder,  Reservoir  and  Triple  Valve  — 

Illustration I,  373 

Hose  Coupling— Illustration I,  370 

Oil  Company VIII,31,    32 

Passenger  Coach,  American — Illustration I,  210 

Postal  Car,  American— Illustration I,  205 

Rail,  A.  D.  1868— Illustrations Ill,  282,  284 

1870— Illustrations 111,286-289 

1875— Illustrations  Ill,  291-293 

1879— Illustrations Ill,  284,  297 

1880— Illustrations Ill,  298,  299 

1881— Illustration Ill,  300 

1885— IlhiHt rations Ill,  303 

1886- Illustration Ill,  305 

"        1887— Illustration Ill,  306 

"         1890— Illustrations 111,323-325 

"        1897— Illustrations    Ill,  345,  346 

of  Belgian  Government,  A.  D.  1889— Illustra- 
tion   Ill,  310 

Railway  Passenger  Car,  American — Illustration.  .1.  215 
Sleeping  and  High  Class  Passenger  Car,  American 

—Illustration I,  233 

Stock  Car,  American— Illustration I,  192 

Suburban  Milk  Car,  American— Illustration I,  209 

Time,  Rules  Governing IV,  335-338 
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Standard  Track  of  Camden  &  Amboy  Railroad.  A.  D.  1837— 

Illustration III,  216 

Train  Line  Air  Pressure I,  312 

Staple  Casting,  Swing  Hanger— Illustration,  Plate  II. .  .1, 116-117 

"       End  Door— Illustration.  Plate  III 1, 170-171 

"       Iron  Used  as  a  Makeshift  for  a  Frog.  Camden  &  Am- 
boy Railroad— A.  D.  1831— Illustration Ill,  201 

"       Side  Door— Illustration.  Plate  III I,  170-171 

"       Swing  Hanger— Illustration,  Plate  II 1, 116-117 

Starting  Valve I,    94 

"  and  Relief  Cock.  Compound  Cylinder  —  Ap- 
plication of— Illustra- 
tion  I,  95 

"          "      Section  of— Illustration  .  .1,    94 

State  Laws VIII,  282 

"      Needs  of— How  Met XI,    33 

Statements I,  267 

Fixed— of  Railways X,    62 

Passenger V.  172 

Station  Accounts,  Auditing IX,  77-97 

Affairs IX,  124-157 

Agent II,  58;  VI,  13, 14, 16,    17 

"      Responsibility  of VI.  107 

Appliances V,  37-39 

Baggagemen V.  388-391 

"St  tion  Buildings  and  Fixtures" .VII,  458 

Sta  ion.  Division  of— Into  Units I,  435 

Employes VI,    18 

Facilities Ill,  410.  411 

Costof Ill,    45 

Force,  Characteristics  of IV,    12 

"      Rules  and  Regulations  Governing II.    14 

Function  of  the  Storage  Battery  in  the I,  439 

Generators I,  431 

Inspectors.  English — Wages  of IV,  452 

Ledger  Office,  English VI,  331,  332 

Location  of I,  41 9 

Locomotive  Supply — Illustration I,  276 

Master,  English II,  208 

—Meaning  of  Term IV,  321 

Messenger  Boy VI,    14 

Plants.   I,  437 

Power I,  454,  455 

"       —for  the  Alternating  Current— Direct  Cur- 
rent System I,  487 

u       —for  the  Alternating  Current  System I,  488 

Records IX .  93-97 

Care  of IX.  152,  153 

"        Passenger— English V,  242 

Returns.  Passenger— English V,  242-245 
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"Station  Service" VII,  488,  489,  520^52? 

Station  Service I,  233 

Signal— Meaning  of  Term IV,  341 

"Station  Supplies" VII,  489, 490,  521 

Station  Supplies,  Careof  VII,  184-188 

Charging VII,  321 

Disbursement  of VII,  308,  309 

"         Orders  for VII,  186 

Storage  of VII,  184-188 

"        Ticket  Kecords V,  159,  160 

Stations,  Accounting  at IX,  330 

Announcing  Names  of IV,  418 

"         at  Which  There  Are  No  Agents,  Delivering  Baggage 

at V.448,  449 

"          "        "          "        "      "         "        Receiving  Baggage 

at V.448,  449 

Burglarizing IX,  123,  183 

"         Changes  in  Names  of V,  169 

Clerical  Forces  at IX,  303 

Collections  at IX,  65-74 

Credits  at IX,  65-74 

Disposition  of  Articles  Used  at VII,  298 

"         Employes  at — Appointment  of IX,    25 

Examination  of  Accounts  at IX,  136-138, 140,  141 

"  "  "  —by  Traveling  Auditors 

. .  .IX,  226-231,  236-240,  248,  284-286 

for  Making  Light  Repairs I,  270 

Freight  Trains  Running  Past IV,  414 

Handling  Freight  at .IX,  98-107 

Money  at IX,  178-192 

"         Inspecting 1,270 

"         Irregular  Practices  at IX,    37 

Junction— Rebilling  Freight  at VI,  317 

Large— Fiscal  Methods  at IX,  229-234 

Leaving  Cars  at IV,  413 

Lights  at VII,  321 

Making  Pay  Rolls  at VII,  370 

Payment  of  Vouchers  at IX,  374 

Prepaid VI,  153 

"         Prevention  of  Accidents  at IV,  121 

Railway— in  Spain 1,174 

"         Remittances  of IX,  352 

Responsibility  at .IX,  347-349 

u         Safeguards  at IX,  191 

"         Supervision  of  Accounts  at IX,  220 

"         Trains  Approaching IV,  365-367 

Leaving IV,  354, 355,  376 

Stationary  Engineer I,  253 

"          Engines 1,68,  103,  108 

"  "       for  Moving  Trains 111,120 
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Stationer,  Duties  of VII,  85,  86,  400 

"Stationery  and  Printing".. .  .VII,  479.  484,  494,  495,  516,  518,  5'23 

"Stationery  and  Printing  (General  Offices)" VII,  496,  524 

"Stationery  Bonds,  Shares  and  Other  Forms" VII.  465,  466 

Stationery,  Charging VII,  321 

Handling VII,    85 

Inventorying VII,  346 

Ordering VII,  186 

Orders  for VII,    85 

Requisitions  for VII,    86 

Supply  Store VII,    85 

Use  of VI,  314 

«     "—by  Employes VII,  137,  138 

"      "      "    Railways VII,  211 

Stationmaster.     (See  "Yardmaster.") 

Statistician,  The X,  16-20 

Statistics I,  267 

Accident IV,  123 

Different  Methods  in  Keeping ....   X,  50,    51 

"        Functions  of X,  32,    33 

Locomotive X,  100-108 

"        Necessity  of— to  Owners X,    31 

Object  of X,  21-34 

"        — on  What  Based X,    50 

Railway X,  21,22,    36 

—Classified  Schedule  of X.  357-361 

Train IV,  62-67 

"        Unnecessary X,    89 

Value  of X,    34 

Statuary,  Transportation  of V,  519 

Statutory  Laws,  Influence  of —on  Railways IV,      8 

Stay  Bolts I,  75,    97 

"     —Illustrations,  Plate  I I,  58-59,    98 

"        "    Drilling  Out  and  Replacing I,  243 

"    Radial— Illustration,  Plate  1  1,  58-59 

"      Rod  Pedestal— Illustrat ion,  Plate  II. 1, 116-117 

"      Rods I.    75 

"      Sling— Illustration,  Plate  I I,  58-59 

Stays,  Cross—  Illustration I,    98 

"      Forward  Longitudinal— Illustration I,    98 

"      Rear  Longitudinal— Illustration I,    98 

"      Sling I,    97 

«    —Illustration I,     98 

Steam I,  223 

"      Action  of — in  Compound  Cylinder I,    93 

.    "  u       «       u  M,  «        —Illustration I,     92 

"       u       "   Cylinder 1,84,    85 

"        "         —Illustration I,     83 

"      Admission  of — to  Cylinders 1,     91 

"      Ballast  Unloaders Ill,  258 
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Steam,  Bell  Ringer— Illustration,  Plate  I. I,  58-59 

"      Blast 1,30,  110 

"      Effect  of I,    72 

"      Blow-Off  for—  Illustration,  Plate  II 1, 116-117 

"    Handle  for— Illustration,  Plate  II..... 1, 116-117 
"      Brake 1.292,305,380 

"      for  Driving  Wheels,  Stephenson's,  1833— Illus- 
tration   I,  299 

"    Tender,  1832— Illustration I,  298 

"      Robert  Stephenson's I,  297 

Car  Brake  Operated  by— 1839— Illustration I,  299 

"      Chest— Illustrations,  Plate  1 1,58-59,    60 

"          "      Casing  Covei  —  Illustration,  Plate  1 1,58-59 

"          "      Cover— Illustration,  Plate  I I,  58-59 

"      Cylindrical I,    93 

"      —How  Kept  Free  from  Cinders I,    95 

"      Chests 1, 83,  286 

"      Circulating  Pipe— Illustration,  Plate  II. 1, 116-117 

"      Connection  Pump— Illustration,  Plate  I. 1, 58-59 

"      Cylinder  Brake  Pump — Illustration,  Plate  I. I,  58-59 

"      Derrick Ill,  258 

"      Distribution  of 1,259 

"       Ditchers Ill,  258 

"      Dome— Illustration I,     60 

"      Dry  Versus  Wet I,    76 

"      Energy  of I,  402.  403 

"      Engine I,  453,  454 

"      Expansion  of— in  Cylinder I,    91 

u      First  Utilization  of— for  Land  Locomotion I,    18 


Propelling      Carriages      in 
Americ 


.1,    18 

for  Heating  Cars I,  269 

Purposes 1,252 

Gauge I.    82 

—Illustration,  Plate  I. 1, 58-59 

"       Exterior  of— Illustration I,    83 

Interior  of— Illustration I,    82 

Gearing  of  Brake  Operated  by— France,  1840— Illus- 
tration  I,  300 

Generation  of I,  68,  72 

Hammers I,  255 

Heat I,  261 

Heating— Direct  System IV,  167,  158 

HighPressure I.    21 

Hose— Illustration,  Plate  II  1, 116-117 

u      Coupling  (Giblis)— Illustration,  Plate  -77.1,116-117 
(Sewell)— Illustration,  Plate  II,  1, 116-117 

Influence  of IV,      7 

Inlet,  Jacket— Illustration,  Plate  II 1, 116-117 

Introduction  of-in  the  Navy I,  234 
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Steam,  Introduction  of — Its  Effect  Upon  Carriage I,    16 

Jacket,  No  Fire  in  Heater— Illustration,  Plate  //,!,  116-117 

Locomotive,  Classes  of  Service  Performed  by I,  507 

Objections  to  Use  of I,  298,  299 

Outlet,  Jacket— Illustration,  Plate  II 1, 116-117 

Pipe— Illustration,  Plate  I I,  58-59 

u     Exhaust — Illustration I,  539 

"     Gang 1,286 

'     to  Pump— Illustration I,  539 

Piping 1,  241,  242 

Pipes I,  285,  286,  309 

Plowingby 1.215 

Ports— Illustration,  Plate  I I.  58-59 

Pressure I,    67 

"        American  Locomotive I,    44 

in  Cylinder— How  Ascertained I,  88,    89 

Primitive  Application  of— to  Engines,  Road  Wagons, 

and  Locomotives XI,  510-520 

Primitive  Application  of— to  Engines,  Road   Wagons, 

and  Locomotives— Illustrations XI,  510-520 

Pump 1,244,  298 

—Quantity  Generated  by  One  Pound  of  Coal I,    71 

Shovel  Car— Illustration I,  200 

"     Frame  Work  of— Illustration ],  199 

Snow  Plow— Illustration I,  147 

Successful  Creation  of I,  20,    21 

Superheated .1,  104 

Supply I,  328 

"        Required  from  Boiler I,  70,    71 

Susceptibility  of— to  Cold I,  298 

Trevithick's  Device  for  Making I,    23 

Turret — Illustration,  Plate  I I,  58-59 

Use  of— for  Heating  Cars IV,  157 

"     in  Europe V,  234,  235 

Utility  of— Its  Demonstration I,    16 

Utilization  of— for  Heating  Purposes I,  204 

Value  of— as  a  Motive  Power XI,  510 

"      "  — Its  Discovery I,    17 

Valve I,  352,  353 

"     —Illustrations.  Plate  I I,  58-59,  539 

Varied  Use  of XI,  513 

Whistle I,  111 

"      —Illustrations I,  111 

Origin  of I,  54-55 

Wrecking  Car— Illustration I,  201 

Steamboats,  Effect  of  Introduction  of XI,    98 

Steel  Beams,  Trough  of I,  464 

u      Bogie  Truck— Illustration I,  229 

Flat  Car,  American— Illustration I,  153 
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Steel  Flat  Car,  American — View  of  Under  Side— Illustration 

I,  154 

Inspection  of I,  278 

"     Manufacture  of XI.    73 

"      Motors I,  470 

"      Sheet I,    74 

"      Substitution  of— for  Wood 1, 166,  168 

"     Tests  of I,  277 

"      Tie,  London  &  Northwestern  Railway— A.  D.  1885— Il- 
lustration  HI,  304 

"      Ties,  Use  of— in  Tropical  Countries Ill,  365,  366 

"      Tired  Cast-iron  Wheel,  Section  of— Illustration IV,  208 

"      Wheels I,  302;  IV,  207-209 

"       Manufacture  of IV,  208 

"      Truss  Bridge— II lu a tration Ill,  372 

Use  of— by  Railways VII,  209,  210 

"        "     "  — for  Brake  Shoes I,  302 

"    Car  Wheels IV,  216 

"        "      "  — in  Building  Cars I,  157 

Stem,  Center— Illustration,  Plate  II 1, 116-117 

"      Cluster— Illustration,  Plate  II I,  116-117 

"      Follower  Center— Illustration,  Plate  II I,  116-117 

"      Graduating — Illustrations I,  341,  344 

"      of  Three- Way  Cock— Illustration,  Plate  II I,  116-117 

"      Packing,  Valve— Illustration,  Plate,  1 1,  58-59 

"      Pin,  Center— Illustration,  Plate  II 1, 116-117 

Side  Spring—  Illustration,  Plate  II 1, 116-117 

44      Spring,  Center— Illustration,  Plate  II 1, 116-117 

"      Thimble,  Side— Illustration,  Plate  II 1,  116-117 

"      Throttle— Illustration,  Plate  I I,  58-59 

"      Valve— Illustration,  Plate  I I,  58-59 

Stems,  Side— Illustration  Plate  II. 1, 116-117 

"       Valve I,    90 

Step  Hanger- Illustration,  Plate  II 1, 116-117 

"          "        Brace— Illustration.  Plate  II I,  116-117 

"      Headlight— Illustration.  Plate  I I,  58-59 

u      Iron— Illustration,  Plate  II I,  116-117 

u      Riser,  Platform— Illustration,  Plate  II 1, 116-117 

"     Sill— Illustration,  Plate  III 1, 170-171 

Stephenson  &  Co I,  32     48 

George I,  24 
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27,31,45,54,55;   111,125;  IV,  35;  XI 
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Locomotives. 
Patent  of  .... 


Perfection  of  the  Locomotive  by 
Robert 
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—Steam  Brake  Invented  by 
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Stephenson's  First  Locomotive,  "Blucher,"  1814 — Illustration 

I,    25 

Fish-Belly  Rail,  Manchester  &  Liverpool  Rail- 
way—A. D.  1829— Illustration Ill,  196 

Fork  Valve  Motion  or  Gearing  Attached  to 
Driving  Axles  of  the  Locomotive,  1835 — 

— Illustration I,    48 

"Locomotion,"  1825 

44  Locomotive  Steam  Brake  for  Driving  Wheels, 

1833— Illustration 

"Rocket,"  1830 

"  *  »    — Illustration 

"Stevens"  Rail Ill,  200 

"      A.  D.  1854— Illustration Ill,  244 

*      France— A. D.  1888— Illustration HI,  308 

"      Great  Western  Railway  of  England— A.  D. 

1858— Illustration     Ill,  275 

"  "      Supported  by  Cast-iron  Chair— A.  D.  1837— 

— Illustration Ill,  220 

14      Vicksburg&  Jackson  Railroad— A.  D.  1841— 

Illustration Ill,  227 

"      Western  Railway  of  France— A.  D.  1855— Il- 
lustration    Ill,  259 

Stevens.  Robert  L 111,176 

Stick,  Shunter's 1, 172,  173 

Stiff  Brake  Rigging I,  378 

Stile,  Side  Door— Illustration,  Plate  III .1, 170-171 

"      Window— Illustration,  Plate  II I,  116-117 

Stilling,  Dr IV,  225 

Stock  Book,  Use  of VII,    81 

Books,  Closing Ill,  89-91 

Capital Ill,  42,  80,  85-91,  158 

—a  Basis  for  Taxation Ill,  446 

—Form  of  Certificate  of Ill,    87 

"         —Meaning  of  the  Term Ill,    86 

—Voting II,  129 

Car,  American  Standard— Illustration  I,  192 

Classes  of Ill,  88,    89 

Common III.  65-69,    88 

Debenture 111,42,    95 

Dividendg  on— Accounting  for X,  179,  180 

Duplication  of Ill,    75 

Form  of  Transfer  of Ill,    90 

Issue  of Ill,  53-58,    76 

u       u— in  England Ill,    73 

"  the  United  States Ill,    73 

Laws  Regulating  the  Issuance  of Ill,    78 

Ledger Ill,    89 

Preferred HI,  65-69,    88 

—Rights  of  Holders  T Ill,    89 
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Stock,  Purchase  of— of  Other  Companies Ill,    75 

Boiling 1,120,462 

—Cost  of  Keeping  in  Repair.  .Ill,  430,  431,  478,  479 

"        Manufacture  of  by  Railroad    Companies 

I,  141-144 

Room,  Oil I,  274 

Transfers  of Ill,  89,    90 

"Watered" 111,34,72-78;  VIII,    75 

"          —Its Effect  on  Rates Ill,    77 

—What  It  Represents Ill,    75 

Stocks,  Negotiation  and  Sale  of II,  137 

Spurious II,  194 

Stockholders.    (See  also  "Shareholders") Ill,    81 

Meetings  of II,  128, 129;  III,    90 

Stockton  &  Darlington  Railway I,  27,  45;  IV,  247,  248 

Opening  of ..I,    26 

"Stockyards" VII,  466 

"Stockyards  and  Elevators" VII,  493,  494,  522,  523 

Stockyards,  Business  at VII,  336-341 

Collections  at VII,  340,  341 

Incidental  Expenses  at VII,  338,  339 

Inventories VII,  347 

Supplies  for VII,  337-340 

Stolen  Tickets , IX,  123 

Stone  Arch  Culvert— Illustration Ill,  369 

"       Ballast Ill,  221 

"      Block,  Rail  and  Joint  Tongue  Laid  on  Camden  &  Am- 

boy  Railroad.  A.  D.  1831— Illustration Ill,  199 

"      Cars  for  Handling I,  224 

Handling— Railroads  for I,  217 

"      Stringer  and  Strap  Rail.  Baltimore  &  Ohio  Railroad, 

A.  D.  1833— Illustrat io n Ill,  208 

"      Use  of— by  Railways VII,  213 

"     "—in  Construction Ill,  129 

Stones,  Precious II,  242 

—Transportation  of V,  519 

Stool,  Center  Bearing— Illustration.  Plate  II I,  116-117 

Stop  Bar,  Lower  Berth— Illustration,  Plate  II 1, 116-117 

Brake  Lever— Illustration.  Plate  II 1, 116-117 

Cock,  Train  Signal— Illustrat  ion,  Plate  II 1, 116-117 

Cocks I,  102 

Shade— Illustration,  Plate  II. 1, 116-117 

Window— Illustration,  Plate  II 1, 116-117 

Stop-Over  Tickets V,  213-216 

"        Conductors1 X,  127,  128 

Stopping  Triple  Valve  Blow I,  374,  375 

Stops,  Making I,  369 

Storage  Batteries I,  438-440 

Useof IV.176,  180 

"      Battery  System IV,  1 76 
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Storage  Charges,  Baggage Y,  424-427,  509,  510 

Collection  of V,  504,  505 

for VI,  107 

"  —in  Europe IX,    81 

u       Ratesfor 11,242 

"      Reservoir— Air I,  244,  262 

System  of  Heating IV,  162,  163 

Tickets V,  505 

"Storage  Warehouses" VII,  460 

Storehouse I,  245.  258,  270,  273,  275 

"  Car  Department — Cross  Section — Illustration  .  .1.  273 
"  —  End  Elevation— Illustration.. I,  272 
"  —Side  Elevation— Illustration.. I,  270 

Central VII,  142 

"          General I,  252 ;  VII,  182 

"         the  First XI,    32 

Storehouses.    (See  also  "Supply  Depots") I,  268 

Approaches  to VII,  293 

"         Arrangement  of VII,  293 

Care  of  Supplies  at VII,  256 

Closing VII,  347 

Examinations  at— by  Traveling  Auditors.  ..VII,  433 

for  Care  and  Maintenance  of  Rolling  Stock I,  238 

"          Inspection  of— by  Traveling  Auditors ..IX.  283 

Kinds  of VII,  257 

Local— Supplies  at VII.    78 

Material  forwarded  to VII,  318 

Received  from VII,  317,  318 

Number  of VII,  107,  181 

—Shop— Requisitions  for  Material  for VII,    78 

Storekeeper,  General VII,    76 

—Duties  of VII,    88 

"       —Inspections  by VII,    82 

u       — Requisitions  on VII,    79 

Meaning  of  Title II,  141,  142 

Title  of VII,  63,  70.  71,  249,  253 

Storekeepers,  Construction VII,  194-197 

Difference  Between  Good  and  Poor VII,    55 

Duties  of VII,  87, 170, 180,  192,  254-264,  270, 

271 ,  284,  292,  303,  30-1,  307,  308. 327, 
336,341,  345,  354.  355,  413,  419,  430-433 

Subordinates  of VII,    81 

jection  of  Material  by VII.  95,    97 

lers  on VII,  311 

Reports  of X,    67 

Requirements  of VII,  45,    46 

Returns  of VII,  325 

Supervision  of VII,  291,  292 

Vouchers  Chargeable  to VII,  318,  319 

Store,  Stationery  Supply VII,    85 
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Stores,  Cars  for  Handling  .................................  I  224 

Storeroom  ...............................................  I  245 

Storerooms,  Care  of  ...............................  VII,  294  430 

Storing  Car  Wheels,  Provision  for  .......................  I  272 

Tools  ..........................................  I  268 

"Stourbridge  Lion''  Locomotive,  1829  .....................  1  28 

"    —Illustration  ........  I  28 

Stoves,  Use  of—  for  Heating  Cars  ................  IV,  153-155  163 

"    "      -          u           "    —in  Europe  .............  V  234 

Strabo  .....................................  Ill,  12;  XI,  22,  28 

Straight  Air  Brake  ......................................  I  305 

Straight-way  Cock  .......................................  I  372 

"      Plain—  Illustrations  ...............  1,322  372 

Strainer—  Illustration  ....................................  I,  344 


Blow-Off  to  Clean—  Illustration,  Plate  II.  .....  1,  116-117 

Signal  Pipe—  Illustration  ........................  I,    386 

Water—  Illustration,  Plate  II  .................  1,  116-117 

Straining  Rod.  Brace  Rod—  Illustration,  Plate  II  ......  I,  116-117 

Strap  Bolts—  Illustration,  Plate  II  ....................  1,  116-117 

"       Draft  Spring—  Illustration,  Plate  II.  ..........    .1,  116-117 

"Strap"'  Bails  .................  ........................  Ill,  176 

Strap  Safety—  Axle—  Illustration,  Plate  II  ..........  1,  116-117 

"  "      —Brake—  Illustration,  Plate  II  ...........  1,  116-117 

Straps,  Eccentric  ........................................  I,    89 

"  "        —Side  View  of—  Illustration  ..............  I,    90 

"Strappers"  .............................................  I,  171 

Street  Car  Horse  .........................................  I,  394 

"     Cars,  Current  Taken  by  ............................  I,  401 

"     Railway  Circuits,  Electro-Motive  Force  on  ..........  I,  401 

"         Construction,  Rails  Used  in  ...............  I,  462 

"         Motor—  Illustra  tion  ......................  I,  429 

"  "         Service,  Effect  of  the  Electric  Car  on  ......  I,  394 

Strength,  Field—  How  Limited  .......................  I,  427,  428 

of  Current  .........................  I,  397,  398,  415,  416 

"  Motor  .......................  .»  .........  I,  469,  470 

"  Organized  Labor  ...........................  II,    40 

Stretton,  Clement  E  ......................................  I,    48 

Strike,  of  Railway  Employes—  In  1886  ..................  II,    33 

Strikes  ...........................................  II,  36,  50,    51 

Causeof  ........................................  II,    77 

Effect  of  .....................................  VIII,    20 

Striker  Arms—  Illustration,  Plate  II  ...........  ........  1,  116-117 

Match—  Illustration,  Plate  II  .................  1,116-117 

Stringer,  Triangular—  A.  D.  1857—  Illustration  ...........  Ill,  265 

Strip,  Center  Bearing  Beam—  Illustration,  Plate  II.  .  .  .1,  116-117 

Structures,  Old—  Cost  of  Removing  ....................  VII,  455 

Permanent  ............................  VII,  216-226 

—  Supervision  of  ..................  II,  211 
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Structures,  Temporary— Cost  of Ill,  401,P402 

Street  Crossings Ill,  222,  223 

Stromberg,  Charles  J V,    80 

Struggle,  Between  Capital  and  Labor II,    40 

Strut,  Truck  Bolster— Illustration,  Plate  III 1, 170-171 

Stub,  Shake  Lever— Illustration,  Plate  I I,  58-59 

Stubs,  Document— Writing VII,  432 

"      Ticket V,  171 

Stud — Illustration,  Plate  II 1, 116-117 

"•     Suspension— Illustration,  Plate  I I,  58-59 

Sturrock,  A X,  164 

Subdivision  of  Labor I,  286 

Subordinates,  Action  of II,  117,  118 

Education  of II,  117 

Relation  of  the  General  Manager  to,  II,  155, 156,  162 

"  '-         u    Officers  to II,    13 

"  "         "    —to  Officers II,    16 

Station IX,  348,  349 

Trusting II,  202 

Subordination,  Necessity  of II,    18 

Substitutes ...  II,  86,    87 

Suburban  Milk  Car,  American  Standard— Illustration I,  209 

Passengers V,  409,  410 

Patrons V,  40,    41 

Service.  Locomotives  Employed  in I,  67,  240 

Requirements  of V,  41,    42 

Tickets V,    40 

Traffic V,  13,  40-43 

"       Dangers  of V,    41 

"      Suitable  Car  for T,  177,  178 

Trains V,  41,    42 

"      Baggage  of V,  409 

Success,  Basis  of II,  223 

Sugar  Cane,  Car  for  Carriage  of— Illustration I,  161 

"      Cars  for  Handling I,  224 

"      Hauling— Railroads  for 1,217 

Suits,  Defense  of II,  137 

"       Prosecution  of II,  137 

Summaries,  Errors  in VI,  195 

Notices  of  Errors  and  Omissions  in — Rules  Gov- 
erning   VI,  195 

Summary,  Monthly— of  Interline  Way  Bills VI,  239-241 

"    Local  Way  Bills VI,  236 

of  Disbursements VII,  525-527 

Superannuation  Funds II,  60;  X,  326 

"Superintendence" VII,  479,  485,  516,  518 

Superintendent II,  63,  277;  VI,    18 

Assistant  General— Scope  of II,  174,  175 

District— English II,  207 

Division  . .  II,  138 
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Superintendent,  Division— Authority  of II,  198 

—Characteristics  of II,  199,  202 

—Discretion  of 11,198,  200 

—Duties  of II,  198-209 

—His  Relation  to  the  General  Man- 
ager  II,  199 

—Scope  of II,  175 

—Title  of VII,  250 

Engine I,    27 

General II,  138 

—Scope  of II,  174,  175 

Motive  Power I,  277 

of  Car  Service VI,    57 

"  Cars 1,270,271,  277 

"  Dining  Cars II,  138 

"  Early  Times II,  114 

"  Motive  Power  and  Machinery II,  138 

"Roadway 111,259 

"  Telegraph II,  138 

Power  Exercised  by II,  144 

Relief  Department X,  311 

Transportation VI,  57 

Superintendents, Division— Relief  Vouchers  Made  by. ..  .IX,  372 

Meetings  of I,  229 

of  Cars I,  230,  233 

"  Motive  Power I,  233 

Railway— American  Association  of IV,    28 

Requisitions  of VI  I.  72,    73 

Supervision,  Costly I.  284 

Effective VII,    75 

Government— Objections  to VII,  11,    12 

Necessity  of— Over  Young  Employes ...  IX,  29,    30 

of  Property II,    16 

Supervisors,  Necessity  of  — to  See  That  Rules  Are  Obeyed 

IV,  306 

Track 11,138;  111,259 

Supervisory  Force,  for  the  Care  of  Cars I,  271 

Supplies.    (See  also  "Material.") 

Amounts  Charged  to VII,    15 

Arrangement  of VII,  256,  294 

Baggage  Car— Accounting  for VII,  187,  188 

Business  Car— Accounting  for VII,  187,  188 

Caboose  Car— Accounting  for VII,  187,  188 

Care  of VII,  45-53 

Carpenters'— Accounting  for VII,  187,  188 

Classifying VII,  91-105 

Construction— Depots  for VII,  189-198 

Cost  of Ill,  395,  31)6;  VII.  14,    38 

"     "Handling VII,  274 

"     "  —Upon  What  Dependent VII,  235 
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Supplies,  Dining  Car VII,  299-301 

"  —Accounting  for VII,  187 

"         "  — Inventorying VII,  346 

Disbursement  of VII,  184 

"  —at  Night VII,  182, 183,  308 

Disposition  of— in  Accounts VII,  28,    29 

Drawing  Room  Car— Accounting  for VII,  187,  188 

Efficient  Handling  of V,  123,  124 

Expenditures  of  Railways  for VIII,    24 

Facilities  for  Storing VII,  34-37 

Fuel I,  273 

Grouping ..I,  246 

Handling  of II,  291 ;  VII,  28-44 

—English  Practices VII,  104,  105 

Hotel VH.  86,    87 

Inferior— Purchase  of Ill,  398 

Inspecting VII,  91-105 

Inventorying VII,  341-348 

Liabilities  for X,    61 

List  of— Required  at  Ticket  Offices V,  593 

by  Conductors V,  593 

Locomotive— Accounting  for VII,  154, 187,  188 

Machinists'— Accounting  for VII,  187,  188 

Maintenance  of— by  Agents V,  115 

Manufacture  of— by  Railways VII,  275 

Money  Invested  in VII,    26 

Ordering VII,  54-69 

Orders  for— Used  on  Trains VII,    65 

Passenger  Car— Accounting  for VII,  187,  188 

Petty— Accounting  for VII,  269 

"     —Charging VII,  276,  321 

Purchase  and  Care  of— Customs  of  United  States 

Army II,  270 

Purchase  of 

II,  260;  III,  397,  398:  VII.  39-41,  45-53;  X,    91 

Purchasing V,  124 

Railway VII,  14,    15 

u       —Charges  for  Transporting VII,  199-206 

Receiving VII,  91-105 

Reserve VII,    76 

Sale  of II,  192,  260;  VII,  425 

Shipping VII,  180 

Shop— Inventorying VII   344 

Sleeping  Car— Accounting  for VII,  187   188 

Station— Accounting  for VII,  181, 185, 187,  188 

"      —Care  of VII,  184-188 

"      —Charging VII,  321 

"      —Disbursement  of VII,  308,  309 

"      —Orders  for VII,  186 

"      —Storage  of VII,  184-188 
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Supplies,  Stockyard VII,  337-^340 

"         Track— Accounting  for VII,  269 

«     —Ordering VII,  106,  107 

Trackmen's— Accounting  for VII,  187,  188 

Train— Accounting  for VII,  185 

"    —Care  of VII,  184-188 

u    —Disbursement  of VII,  308,  309 

"   —Storage  of VII.  184-188 

Value  of— on  Hand VII,    29 

—What  They  Represent VII,  30,  264 

Wrecking  Car— Accounting  for VII,  187,  188 

Supply  and  Demand, Effect  of— on  Rates VIII,  11,56,    98 

"        Law  of — How  Far  Applicable  to  Rail- 
roads  VIII,  184 

Department,  Organization  of VII,    70 

Depots.     (See also  "Storehouses.'') 

Inspectors  of VII,    77 

Pipe— Illustration.  Plate  II I,  116-117 

Station,  Locomotive— Illustration I,  276 

Steam I,  328 

Supports,  Gas-Holder— Illustration,  Plate  II. 1, 116-117 

Rail Ill,  179 

Sureties,  Guaranty IX,  172,  173 

Surety  Companies IX,  158-165 

Surface  Conductors,  for  Collecting  Current I,  464,  465 

Surfacing Ill,  285 

Surgeon II,  224,  234,  236 

Duties  of 1 1,  236 

Relation  of— to  the  Company II,  236 

Surgeons,  Fees  of Ill,  398 

Surgical  Appliances II,  232 

Surveys  of  Routes Ill,  157 

Susa XI,  105 

Suspension  Lamp,  Center — Illustration,  Plate  II 1, 116-117 

Links I,  297 

of  Motor I,  4TO,  471 

"  Stud— Illustration,  Plate  1 1,  58-59 

Swann,  John Ill,    85 

Sweden,  Heating  Cars  in V,  235 

Sweeney  Air  Compressor,  The — Illustration I,  383 

Brake 1,383 

Swing  Hanger  Pivot  Bearing— Illustration.  Plate  II. .  .1, 116-117 

*  "  "       Lower-^Illustration.  Plate  //....1, 116-117 

Upper— Illustration,  Plate  II  ...1,116-117 

Staple— Illustration.  Plate  II I,  116-117 

u      Casting— Illustration,  Plate  II... 1, 116-117 

"       Hangers— Illustration.  Plate  II 1, 116-117 

Swinging  Cranes I,  260 

or  Dumping  Car— Illustration I,  149 

Switch  Engines,  Weight  on  Drivers  of , ,  ,1,    64 
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Switch, Flying— Meaning  of  Term  IV,  318 

"       Indicators,  Automatic  Electric  Block  System. ...  IV,  285 
"       Instruments  Automatic  Electric  Block  Signals— Illus- 
trations.  .IV ,  284 
"        System.... IV,  284 

Main I,  460 

"       Material,  Storage  of VII,  190 

"       —Meaning  of  Term IV,  321 

"       Old-Fashioned— with    "Ball"    Counterweight— Illus- 
tration  I II,  328 

"       Sills 111,228 

Split— Illustration Ill,  340 

"       Stand,  Automatic  Safety— Illustration HI,  336 

"       The  Interlocking IV,  110-113 

"      TheSplit IV,113,  114 

Switches Ill,  227,228;!,  223 

Automatic IV,    15 

Care  of IV,  433 

Closed— Meaning  of  Term IV,  317 

Conductors  Responsible  for IV,  359 

Derailing Ill,  237,  238 

Duties  of  Conductors  in  Relation  to IV,  404 

Flying— Making IV,  380 

for  Changing  Motor  Connections 1,  484 

"  "          Resistance 1,484 

in  Colliery  Railroads,  England,  A.  D.  1825— Illus- 
tration   Ill,  194 

Interlocking— Use  of,  in  England   VIII,  323 

on  Outside  of  Curves Ill,  237 

Open— Meaning  of  Term IV,  319 

Opening IV,  359 

Shipping VII,  191 

Slip Ill,  235,  236 

Three-Way  Split III.  233,  234 

Trains  Approaching IV,  365-367 

Switchboard,  Connections  Between  Dynamo  and  Feeders  in 

—Illustration I,  461 

Metropolitan  Elevated  Railway.  Chicago— Illus- 
tration   , I,  516 

"  Railway    Station — for  Three   Generators    and 

Eight  Feeders— Illustration I,  460 

The I.  460,  461 

Switching IV,  362-364 

"  Switching  Charges  Balance" VII.  490,  521 

Switching,  Charges  for VI,  252-255 ;  IX,  61 

*  Duties  of  Conductors  in  Relation  to IV,  414,  415 

u          Engines,  Description  of I,    65 

—Meaning  of  Term IV,  322 

Order  for VI,  255-258 

Receipt  for  Charges  for VI,  255-258 
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Switching,  Record  of VI,  255-258 

tt  Charges  for VI,  255-261 

Tracks I,  250 

Yard I,  268 

"Switchmen,  Flagmen,  and  Watchmen" VII,  488,  520 

Switchmen,  Instructions  to I,  376,  377 

Tools  of IV,  433 

Use  of  Signals  by IV,  342 

Switchtenders,  Use  of  Signals  by IV,  342 

Switzerland,  Heating  Cars  in IV,  163, 164;  V,  234,  235 

Maximum  Working  Hours  of  Trainmen  in .  .IV,    19 
Syctalfe  of  the  Time  of  Alexander  the  Great,  332  B.  C.— Illus- 
tration  IV,  187 

Symmington,  William XI,  511 

Synchronous  Motor 1,412,  442 

Speed I,  442,  445,  446 

Syria XI,  1 02 

System,  Alternating  Current I,  431, 441-449, 452,  453,  488,  489 

"        — Direct  Current 

I,  430,  440,  451,  487,  488 

"  —Supplying  Polyphase  Current 
by  Two  Trolleys  and  Rail 
Return  to  Alternating  Cur- 
rent Motors  on  the  Cars  — 

Illustration I,  441 

M  —Supplying  Rotary  Transform- 
ers Which  Deliver  Direct 
Current  to  the  Trolley  Sys- 
tem— Illustration I.  426 

Block Ill,    38 

"     —Signals  of I,  311 

Booster I,  434-437,  450,  451 

Closed  Conduit 1,  466 

Direct  Current I,  454 

—Direct  Fed I,  451 

Electric— the  First  Practically  Operated I,  520 

Electrical— Elements  of I,  396 

—Storage  Battery  in  an   I,  438,  439 

High  Tension— with  High  Tension  Trolley  Line 

I,  452,  453 

Open  Conduit I,  466 

Overhead  Hot  Air I,  257 

Piecework I,  285 

Premium Ill,  249 

Railway — Formal  Inauguration  of I,    31 

Simple  Trolley,  and  Rail  Return— Illustration I,  433 

Three-Wire I,  437,  438 

Trolley I,  463,  464 

Systems,  Direct  Current I,  430-440 

"        Feeder — Illustrations I,  433 


GENERAL  INDEX.  333 

PAGE 

Systems,  Electrical— Comparison  of I,  450-453 

—for  Kailway  Service I,  430-453 

—Variety  of I,  413 

of  Checking  Baggage . . .  V,  53-58 

"         Underground— for  Collecting  Current I,  466 

S\  stematic  Co-Operation I,  284 

Sy stem ization,  Necessity  of    11,21,    22 

of  Shops  and  Shop  Work I,  288 


Table,  Drop I,  261 

"      Hook  Plate— Illustration,  Plate  II 1, 116-117 

"      Time  ....     IV,  71-75 

"          "    —Meaning  of  Term IV,  322 

"    —Rules  Governing IV,  338-340 

Tables,  Transfer I,  264,  272 

Tablets,  Clay— of  Babylon XI,  129 

Tact,  Value  of II,    17 

Tag,  Defect I,  325 

Tail  Boat— Illustration,  Plate  II 1, 116-117 

"    Lamp— Illustration,  Plate  II. 1, 116-117 

"    Piece  of  Frame— Illustration,  Plate  I. I,  58-59 

Talent,  Administrative— of  Builders I,  126 

Diversity  of II,    63 

Needed  for  Corporate  Service II,  156 

Versatility  of 11,134 

Talents.  Men's I,  136 

Tallow,  Charges  Collected  for VII,  421,  422 ;  IX,  426 

Charging VII,  320,  321 

"       Record  of VII,  320,  321 

Tally  Book VI,  127 

"    —Rules  Governing VI,  128 

Tamarack  Ties Ill,  350 

Tamping Ill,  216,  217,  254 

Tank,  Air— Illustration,  Plate  II 1, 116-117 

"      Approach  to — Illustration I,  106 

"      Engine I,  106 

"      —Means  of  Filling  with  Water I,  106 

"      —Mineral— Scotland— Illustration I,  123 

"      Filler,  Water— Illustration,  Plate  II. 1, 116-117 

"     Lye 1,261 

"      Shop 1,251 

"     Tender— Construction  of I,  107 

"     Track I,  106 

"     Water 1,246 

«       —Illustrations,  Plate  II 1, 116-117,  280 

"          "       — Approach  to  Tank— Illustrations I,  106 

Tanks,  Oil I,  101,  245 

Water— Repair  of  Locomotive I,  251 

Taps I,  262 
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Tariff,  Construction  of  First VIII,    20 

*       —Meaning  of  the  Term , VI,    42 

"       Passenger— Turkish  Railroad,  Java  to  Jerusalem. .  .V,  595 

"       Zone VIII,  339 

Tariffs,  Changes  in .-. IX,    42 

List  of— Required  at  Ticket  Offices V,  593 

"       of  Rates— Compilation  of II.  251 

"       Passenger V,  121 

Posting V,  122 

"        Printing VIII,  129 

Promulgation  of Ill,  425 

"       Rules  Governing  Use  of VI.  151,  152 

Regulating— in  the  United  States VI,  43-43 

Study  of— by  Agents    IX,  57,    89 

Tarpaulin I,  172 

Tarpaulins,  Use  of— in  Great  Britain I,  204 

Tax  Bureau II,  138 

Taxes Ill,  46,  47, 476,  477 

"Taxes  "  Account VII,  526 

Taxes.  Accounting  for X,  179 

"      Disbursements  for 111,422 

"      Expenditures  of  Railways  for VIII,    24 

"      Payment  of —by  Lessees Ill,    99 

"      Rates  Likened  to VIII,  55,    99 

Taxation,  Committee  of  Railroad  Commissioners  on,  III,  441,  445 

Differences  in  Systems  of Ill,  440,  441 

Railway— Basis  of Ill,  433-457 

—Discrimination  in. .    Ill,  436,  444 

—in  Alabama Ill,  451 

"  Belgium Ill,  433,  434 

14  Dakota Ill,  452 

"  Georgia Ill,  450,  451 

"  Great  Britian Ill,  434,  435 

u  Illinois Ill,  440 

"  Iowa Ill,  439 

"  Kentucky Ill,  449,  450 

"  Louisiana Ill,  452 

"  Maryland Ill,  452 

"  Michigan 111,436,  438 

"  Minnesota Ill,  439 

"  Mississippi III.  451,  456 

"  Ohio  Ill,  449 

*'  Tennessee Ill,  449.  450 

M  the  United  States Ill,  435-453 

"  Vermont Ill,  452 

"  Wisconsin 111,436,437,  444 

True  Method  of Ill,  447-449 

Tayleur  &  Company I,    32 

Taylor,  E.  L IV,  211 

Teak  Wood,  Use  of— for  Car  Wheels IV,  215 
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Teamsters,  Delivery  of  Freight  to VI,  107;  IX,  317 

Technical  Force Ill,  470 

Tee  Fitting— Illustration,  Plate  II 1, 116-117 

Telegrams VI,  314 

"Telegraph" VII,  466 

Telegraph— Block  System IV,  276 

"  Dispatching  Trains  by— Forms  Used IV,  465-478 

— Duplicate  Order  System IV,  83,    84 

"Telegraph  Expenses" VII,  488,  520 

Telegraph  Expenses,  Apportionment  of VII.  509,  510 

Movement  of  Trains  by IV,  291,  292,  383-100 

"  — Meaning  of  Term.  ..IV,  319 

Operators,  Examination  of IV,  329 

Rules  Governing IV,  435-439 

Poles Ill,  354 

"      Painting IV,  351 

Postal— English V,  245,  246 

—Single  Order  System IV,  83,    84 

Stations,  Early  Signals  at IV,  249,  250 

Superintendent  of II,  138 

—Triplicate  Order  System IV,  83,    84 

Use  of— in  Great  Britain IV,  87,    88 

"     "       "  Moving  Trains .IV,  78,  83-92 

Telegraphic  Apparatus I,  401 

Telephone  System,  Shop I,  279 

Telephones,  Introduction  of I,  279 

Telescoping,  Devices  Preventing 1,  198 

of  Cars 1,179 

Temporary  Expenditures VII,  525 

Temporizing II,    18 

Tenacity  of  Brake  Shoe I,  301 

Tender,  Air  Brake  Apparatus  on I,  315 

Brake I,  381 

"      Adjustment  of 1,329 

Construction  of  Tank  on I,  107 

Device  for  Filling  When  Train  Is  in  Motion  .  .1, 106,  107 
Front  View  of,  with  Scoop  in  Track  Tank— Illustra- 
tion   I,  108 

Locomotive 1, 101, 106,  198 

Quantity  of  Water  and  Fuel  Carried  in .1,  106 

Rear  View  of— Illustration I,  108 

Section  of— Showing  Water  Scoop  in  Track  Tank— 

Illustration I,  106 

"        Side  View  of  (with  Water  Scoop  Dropped)— Illus- 
tration   I,  106 

Steam  Brake  for— 1832— Illustration I,  298 

Tennessee. Railway  Taxation  in Ill,  449 

Tension  Rod I,  214 

Ten-Wheeled  Locomotive,  Breda,  Milan— Illustration I,  133 

Terminal  Charges Ill,  408,  409 
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Terminal  Expenses 'ill,  409^41 1 

•l         Facilities,  Cost  of Ill,  409 

Terminals,  in  Dynamo  and  Battery I,  397 

Leaving  Train  at— Instructions  to  Trainmen..  .1,  375 
Test  Brakes  After  any  Change— Instructions  to  Trainmen 

I,  375,  376 

"      of  Brakes— Instructions  to  Engineers I,  363,  364 

Tests,  Brake— Upon  Motor I,  476 

Chemical I,  277 

Engineer  of I,  277,  278 

Laboratory  for  Making I,  277-279 

on  Motor  Cars I,  480-482 

Physical I,  277 

Running— of  Brakes I,  363,  364 

Value  of II,  264,  265 

Testing  Air  Pump I,  328 

Brakes I,  269,  375 

— Instructions  to  Car  Inspectors I,  330,  331 

"    Enginernen .1,  317 

"    Trainmen 1, 321-323 

Engine  for  Leaks I,  370 

Hose I,  370 

"       Laboratories VII,  102 

Plants,  Yard I,  382 

"Thatcher  Perkin's"  Locomotive,  1863— First  Ten-Wheeled 

Passenger  Engine— Illustration I,    45 

The  Act  of  Paying  Railway  Employes  Their  Wages. .  .X,  185-290 

Theatrical  Parties,  Baggage  Tickets  for V,  471 

The  Heilmann  Locomotive— Illustration I,  518 

The  Western  Classification VI,  444 

Theorists I,  288 

Theory  of  Railway  Carriage I,  392 

"  "  the  Application  of  the  Automatic  Brake  and 
Brake  Shoe  to  the  Driving  Wheels— Illustra- 
tion  1,542 

Thermal   Batteries I,  397 

Thimble— Illustration.  Plate  II 1, 116-117 

Side  Stem— Illustration,  Plate  II 1, 116-117 

Third  Rail 1,464,  465 

"         "    and  Shoe,  Brooklyn  Bridge  Terminal— Illustra- 
tion     I,  466 

"         "    Shoe  for— Between   Main  Rails— Nantasket  Beach 

Railway— Illustration I,  465 

"         "    Supported  on  Special  Wood  Blocks   Doweled  into 

the  Ties— Nantasket  Road  -  Illustration I,  464 

"       Track— Meaning  of  Term IV,  322 

Rules  Governing IV,  375,  376 

Thrall  Ticket V,  207 

"      W.  A V,    80 

Three-Phase  System I,  425 
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Three-Way  Cock 1, 347 

"    —Illustrations,  Plate  II... 1, 116-117,  348 

"    Stem  of— Illustration,  Plate  II I,  116-117 

Split  Switches 111.233,234 

Three-Wire  System I,  437,  438 

"  "        —Illustration 1,433 

Threshold  Plate— Illustration,  Plate  II 1, 116-117 

"      End  Door— Illustration,  Plate  III I,  170-171 

"      Side  Door— Illustration,  Plate  III 1, 170-171 

Throttle I,    83 

— Illustration I,    62 

Air  Pump— Illustration,  Plate  I I,  58-  59 

Bell  Crank— Illustration,  Plate  I I,  58-59 

Injection— Illustration,  Plate  I I,  58-59 

Lever— Illustrations,  Plate  I I,  58-59,    64 

Pipe — Illustration,  Plate  I I,  58-59 

Rigging I,  286 

Stem— Illustration,  Plate  I I,  58-59 

yalve_ Illustration,  Plate  I I,  58-59 

Th  ough  Passenger  Service,  Use  of  Electricity  for I,  509-513 

Plate  Girder  Bridge— Illustration Ill,  376 

Traffic V,    13 

Train— Meaning  of  Term IV,  322 

Th  cydides   XI,    28 

Th   mb  Latch  Shade— Illustration,  Plate  II. 1, 118-117 

Ti  ket  Accountants II,  248 

Accounts V,  75;  IX,  108,  109 

Bureau  of V,    17 

"  Communications  Referring  to V,  175 

"  Handling — in  America V,    81 

Auditor II,  139;  V,  v,  81;  X,    67 

Duties  of II,  258 

Auditor's  Office  X,  121 

Auditors,  Relief  Vouchers  Made  by IX,  372 

Cases IX,  190,  191 

"      English V,  240 

u      Rules  Governing  Use  of V,  128,  129 

Chart,  Interline V,  136-138 

Collections,  Conductors' X,  123,  124 

Collectors V.  16, 17,    83 

Commissions V,  49,    50 

Coupons V,  175 

Inspectors V,    83 

Invoices IX,  122 

Offices.  Examination  of— by  Traveling  Auditors,  IX,  116 

List  of  Supplies  Required  at V,  593 

Punches V,  198, 199,  202 

Receivers V,    17 

Record  Books    X,  128 

Records,  Station V,  159,  160 
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Ticket,  Register,  Interline V,  159, 160, 162,  163 

"         Local V,  159-162 

Keports,  Auditing X,  128-133 

Returns,  Conductors' V,  221,  222 

"         Traveling  Auditors' IX,  150 

Sales,  Weekly  Return  of V,  163,  164 

Scalpers V,  45-49 

Operations  of V,  46,    47 

Scalping,  Practice  of V,  47,    48 

"          Suppression  of V,    48 

Sellers,  Appointment  of ...II,  261 

Transferof IX,  260 

Stamps,  Rules  Governing  Use  of V,  130 

System,  Cost  of— to  Railways V,    80 

Thrall V,  207 

Windows,  Obstruction  to V,  119 

Tic  ets,  Alterations  in V,  130,  134 

Apportioning— Forms  Used  for V,    85 

Assorting  and  Examining X,  122 

Arrangement  of V,  128,  129 

Auditing X,  122 

u        —by  Traveling  Auditors IX,  285 

Book i V,  95-97 

Canceled V,    81 

Canceling IX,  122 

Cancellation  of V,  189, 198-202 

Card V,  93-95 

"    —English V,  238 

"    —Excursion....    V,    95 

"    —Origin  of V,    92 

"    —Round-Trip V,  94-95 

Care  of— Rules  Governing V.  128,  129 

Cases  for  Storing V,  77,    78 

Changes  in  Forms  of V,  20,    21 

Charging  Agents  with V,    82 

Checking— with  Returns X,  122 

Closing  Number  of V,  169,  170 

Collected  by  Conductors X,    67 

Collection  of V,  198-216 

"—in  England V,    83 

"  —Rules  Governing V,  221,  222 

Commencing  Number  of V,  169,  170 

Commutation V,  93,  99-101 

Comparison  of V,83,    84 

—Comparisons  of  Sales  with  Collections 

IX,  116,  117,  137  ;X,    56 

Contracts  on — Execution  of V,  175 

Convention V,  92,  107 

Counterfeit IX,  117 

Counting— by  Agents, , , IX,  122 
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Tickets,  Coupon V,  88,  102 

"      —Local V,    99 

Custodian  of V,    81 

Dealing  in— by  Employes IX,  291 

Destruction  of— by  Fire IX,  342 

Devices  for  Improving V,  101,  102 

Duplicate— Preventing  Use  of IX,  117 

Examination  of— in  the  Accounting  Office.  .IX,  108,  109 

Excess  Baggage V,  509 

—Useof V,  471-477 

Exchanged  for  Those  of  Other  Lines V,  170 

Excursion V,  92,  99,  107-111 

—English V,  239 

Fair V,  92,  107 

Foreign V,  88,  102 

Coupon V,    88 

Fuel VII,  334,  335 

Good  for  More  Than  One  Trip— Auditing X,  126 

Half  Fare , V,  133 

"       "     Excursion  and  Miscellaneous — Auditing 

X,  125,  126 

Harvest V,  92,  107 

Home X,  127 

u       Coupon V,    88 

Honoring V,  203-210 

Improper  LTse  of V,  174,  175 

Improvements  in V,    79 

Interline V,  78,  88,  91,  102-107,  110,  111 

—Accounting  for V,    85 

—Auditing X,  131-133 

—  'Complete" V,  105,  137 

—Foreign X,  127 

—Local X,  127 

—"Paster"  and  "Extension" V,  106,  137 

—Selling V,  136-138 

Inventorying IX,  291 

Invoices  of II,  258 

Invoicing V,  82,  127,  128,  169 

Kinds  of— Used  in  America V,  88-111 

Land V,  92,  107 

Limitation  of V,  90,  91 ;  IX,  117,  118 

Limited V,  90,133,  134,  204 

Limiting  Life  of X,    57 

Loaded  Car— Rules  Governing 

VI,  132,  138,  173,  174,  176-178 

"    —Useof IX,    51 

Local  V,  91,  92-102,  110 

u      Card— Auditing X,  124,  125 

Lost  or  Stolen V,  129,  162 

Manufacture  of r V,  74,    75 
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Tickets,  Mileage V,  78,  92,  93,  97-99 

Coupon V,  471,  474,  475,  495 

"        —Rules  Governing V,  207-210 

Milk V,  620;  VI.  247,  248 

"    —Auditing . .  .X,  119 

"    —Record  of  Sales  of VI,  249,  251 

Miscellaneous V,  111 

Missing IX,  121 

Money  Coupon— Excess  Baggage 

V,  471,  472,  476,  477,  495 

Numbering V,  82,    93 

Obtaining— Before  Entering  Cars V,    82 

Omnibus V,  205 

Orders  of  Agents  to  Deliver V,  146-150 

Packing V,  127 

Parcel— Use  of V,  471-477 

Parlor  Car V,    95 

Passage II,  255,  256;  V,  88;  IX,  108-123 

—English V,  237-240 

—Evolution  of V,  71-78 

"        — Importance  of V,    75 

—Origin  of V,  66-70 

"        —Preparation  of II.  257 

— Systemization  of V,  79-87 

Permits  for  Half  Fare— Rules  Governing V,  123 

Pleasure  Parties'— English V,  239 

Printing V,  76,    77 

Procuring— Before  Entering  the  Cars V,  117-119 

Punching IX,  118, 119 ;  X,  123 

Receipting  for V,  1«9 

Reconsigning— Rules  Governing VI,  178 

Reduced  Rate— English V,  239 

Reducing  Class  of ...  V,  134 

Refund— Mileage V,  208,  210 

Registering— Forms  Used  for V,    85 

Reporting, V,  83,  84,  169 

Requisitions  for V,  123-127 

"    —English V,  240,  241 

Re-sale  of IX,  115,  116 

Returned  by  Conductors V,    84 

Returns  of V,  83,    84 

Selling V,  130-136 

Shipping V,  127,  128 

Signatures  on V,  204,  208,  209 

Sleeping  Car V,  95,  206 

Sold  at  Unauthorized  Rates V,  174 

Spoiled V,  162,  168, 170,  171 

Stamping V,  130;  IX,  122, 123,  291 

Station  Records  of IX,  121,  122 

Stolen .- IX,  123 
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Tickets,  Stolen— Notice  of IX,  335 

Stop-Over V,  213-216 

—Conductors' X,  127,  128 

Storage.   V,  505 

Stubs  of V,  171 

Suburban V,    40 

Supply  to  Be  Kept V,  119 

— The'First  Used  by  Railways V,    67 

Time IX,  380-390 

—Agreement  on VII,  399;  IX,  383,  384 

—Alterations  on IX,  386 

—Cancellation  of VII,  413;  IX,  397,  398 

— Indorsements  on VII,  407,  444-446 

—Indorsing IX,  346,  393,  394,  396 

—Issuing VII,  398-405 

—Lost VII,  409;  IX.  396 

—Numbering IX  385 

—Payment  by VII.  397,  398 

of VII,  406-410;  IX,  390-397 

"  by  Agents IX,  180 

—Remitting    IX,  425 

—Requests  for VII,  405, 406 ;  IX,  390 

— Requisiiions  for VII,  400 

-Signing IX,  385 

—Traffic  in IX,  392 

Tourist V,92,  107 

"      —English V,  239 

Trafficking  in— by  Employes V,  176 

Unlimited V,    90 

Unsold V,  135,  136 

Unused— Redemption  of V,  171 

Use  of V,  89 

"      "  —Beyond  Their  Destination V,  213 

Void X,  133 

Writingon, V,  133,  134 

Tie,  Action  of  Rail  on— Illustration Ill,  321 

"         "        "  Spike  on— Illustration 111,321 

"   Bar—  Illustration  Plate  III I,  170-171 

"   Cross— Split  Half  Log— Illustration Ill,  213 

*      Quarter  Log— Illustration III,  212 

ki     —  Whole  Log,  Hewn  Both  Sides— Illustration..  Ill,  214 

"   Frame— Illustrations I.  64,    98 

•"  Metal— Midland  Railway  of  India,    A.  D.  1889— Illus- 
tration  Ill,  311 

"   Plates  111,213 

"    Use  of 111,332,333,352,372-374 

"   Rod,  Carline— Illustration,  Plate  III 1, 170-171 

"      End  Plate— Illuntration.  Plate  III 1, 170-171 

"      Sill— IlluHtration,  Plate  II 1,116-117 

"      Platform— Illustration,  Plate  II 1, 116-117 
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Tie  Rotli«,  Safety  Benin— Illuttration.  Plate  II I  119-117 

»     SHI— /f/iwfrcifiow.  Plate  II 1,116-117 

"  Steel— London  &  Northwestern  Railway,  A.  D.  1885— 

Illustration HI,  304 

*  Timber,  Cross— Illustration,  Plate  II. 1,116-117 

Ties 11,269;  111,265,  256;  VII,  466 

Accounting  for VII,  287 

Hid*  for VI  1.87,    98 

Burnettlzed ill.  359.  360 

Cause  of  Wear  of II  I,  333 

Cedar Ill,  350 

Chestnut 111,350 

Tout  of Ill,  280,  283 

u     u  Keeping  in  Order 111,422.  423 

u     u  Preserving 111,381-868 

Cross 111,179,  9W 

Cutting  of— by  Rails 111,332 

Cypress 111,350 

Damage  to— by  Spiking Ill,  213,  214 

Deterioration  of Ill,  280-283 

Duration  of Ill,  281-283,  334.  350,  365 

Effect  of  Ballast  on Ill,  280-282 

*      -  Passing  Trains  on  111,329 

H       u  Traffic  on Ill,  282 

Hemlock ..111,360 

Inferior-rue  of III.  400 

Inspecting VII, 285-989 

Inventorying VII,  344 

Kinds  of  'Wood  l'sed  for II  I,  360 

Laying 1 1 1.  211 

Life  of 1 II ,  282 

«     •* —How  Prolonged 111,350,  351 

Longitudinal 111,179.201,2(12 

— t*so  of 1 1 1,318-890 

Maintenance  of •. .   Ill,  280-284 

Marking VII,  287 

Metal I,  818;  II I,  802-204,  348,  365-869 

—Advantages  of Ill,  366 

—Construction  of Ill,  367,  368 

—Corrosion  of 11 1.  368 

—Cost  of Ill,  369 

—Durability  of III.  378 

—Fastening's  for Ill,  368 

—Requirements  of 111,381,  382 

—Use  Of Ill,  177,  3R5-3G9 

u     **   in  Austria 111,378,379 

44     u    "Belgium 111,377 

*  u    "England 111,376 

"     u    "France 111,37(5 

-  -    "Germany 111,377,  378 
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Ties.  Metal— Cse  of  in  Holland Ill  *377 

-  Hungary Ill,  378,  379 

"  Italy HI,  379 

*  Portugal HI,  379 

"  Spain Ill,  379 

"  Switzerland Ill,  379 

Number  of— Per  Mile  of  Track HI,  350 

Oak in,  350 

Old— Charges  Collected  for VJI.  422;  IX,  436 

.VII,  287 
.111.  371 
.III,  350 

J  of VII.  52, 84,  286, 288,  269 

Rails  Riveted  to '....'... 1. 119 

Receiving VII,28«-2W 

Redwood III.  350 

Relative  Deterioration  of HI,  282 

Renewing III.  239,  240 

Requisition  VII,    83 

Return  of  Inspection  of VII,  287 

Seasoning Ill,  371,  372 

Shipping VII,  1 91 

SoftWood.... Ill,  333 

44      — Costof III.  401 

v-  .-:•:.-.•-•-•••  111,212    213 

Sted— lee  of,  in  Tropical  Countries III.  365.  366 

8*oa**of.  VII,  190 

Ill,  350 

France 111,355,  356 

II 

-III,  180,  202 


—Increasing  Cost  of Ill,  138 

•Vorn-Ont Ill,  400,  401 

Tiglath  Plleaer XI,  103 

Timber H,l» 

•  n I.116-H7 

De,  III.  356 

*      Crow-He— m**t**Mo*,Plai<  II 1.116-117 

-".V.i.'iii-in 

III.  259;  VII,     94 

VII,    83 

I.  209 

VII,  294 

I.  172 

1,332 

Ti  nil ii  fur  !?•«!•£  o«  Tin  1i  r 'TITT   1.275 

VII.  366.  37«-379 
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Time  Books,  Certification  of VII,  371 

Cards V,  115 

Chart .,.IV,  71-75 

Checks VII,  361-363 

Clerks X,    67 

Distribution  of VII,  359 

Keeping— of  Men I,  265-267;  II,  291 

Locks,  Use  of X,  271 

Lost — Meaning  of  Term IV,  318 

Making— Meaning  of  Term IV,  319 

"        Up— by  Trains IV,  82,  376 

—Meaning  of  Term IV,  322 

Standard— Rules  Governing IV,  335-338 

Table IV,  71-75 

"     Chart— Form  of IV,  507 

*     Form  of IV,  508 

"     —Meaning  of  Term IV,  322 

"     —Rules  Governing IV,  338-340 

Tables— English IV,  78,    79 

Taking— of  Employes VII,  360-368 

Ticket  Pay  Sheets IX,  387 

Tickets IX,  380-390 

Agreement  on VII,  399;  IX,  383,  384 

Alterations  on '. IX,  386 

Cancellation  of VII,  413;  IX,  397,  398 

Indorsements  on VII,  407,  444-446 

Indorsing IX,  346,  393,  394,  396 

Issuing VII,  398-405 

Lost VII,  409;  IX,  396 

Numbering IX,  385 

Payment  by VII,  397,  398 

"          of VII,  406-110;  IX,  390-397 

"          "  —by  Agents IX,  180 

Remitting IX,  425 

Requests  for VII,  405,  406;  IX,  390 

Requisitions  for VII,  400 

Signing IX,  385 

Traffic  in IX,  392 

Value  of— in  Suburban  Traffic I,  176 

Timekeeper I,  266 

Timekeeping VII,  350-379 

"Check"' System  of I,  265,  266;  VII,  361-363 

"Clock"  System  of I,  266 

—Practices  of  English  Railways VII,  531,  532 

Timepieces,  Use  of— by  Railways VII,  209 

Tin Ill,      8 

'     and  Copper  Shop— Illustration I,  251 

"     Shop,  Locomotive  Department — Illustrations I,  249 

"     Use  of— bv  Railways VII,  209 

tt    Nozzle— Illustration,  Plate  I I,  68-59 
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Tips,  Burner— Illustration,  Plate  II 1, 116-117 

-  Effect  of V.  391-395 

Tire,  Drives;  Wheel— Illuntratio-na.  Plate  I I,  58-59,    67 

*  Engine  Truck— Illustration,  Plate  I I,  58-59 

Tires,  Inspection  of I,  278 

Tiryns XI,    89 

Titles II,  vii 

Definition  of II,  141, 142;  VII,  249-251 

Railway IX,  307 

Significance  of VII,  249-251 

Use  of II,  307 

Used  in  America II,  307 

u      "  England 11,307 

Toggle  Joint I,  297 

Toilet  Rooms I,  184,  185 

Tolls II,  43;  VI,      5 

Rates  Compared  to VIII,    60 

"Tom  Thumb''  Locomotive,  1829,  Built  by  Peter  Cooper— 
The  First  Engine  to  Draw  a  Car  on  the  American  Conti- 
nent— Illustra  tion lt  27 

Tonnage  Rating,  Experiments  with I,  165 

Tool  Cars 1,  379 

Tools 1, 136,  243,  259,  260,  265,  275 

Accounting  for VII,  149.  150 

Acquisition  of VII,  145-161 

Care  of VII,  259,  261,  297,  298 

Construction VI J,  107 

Custody  of VII,  145-161 

Disbursement  of VII,  150, 155,  156,  298 

Discussion  of  Questions  Regarding I,  289,  290 

English  Rules  Governing VII,  148, 158-1H1 

Guarding VII,  150 

Inventorying VII,  152,  346,  347 

Loss  of VII,  145-147 

Marking VII,  151 

of  Trackmen Ill,  285 

Old— Return  of VII.  262 

Ordering VII,  83,  i>98 

Orders  for VII,  152,  31 1 

Preservation  of VII,  145-161 

Purchase  of I,  125 

Records  of VII,  150,  151 

Renewals  for Ill,  399 

Repairing VII,  157 

Return  of  Old VII,  152 

Shipping VII,  157,  158 

Storage  of I,  268;  VII,  150 

Track 111,257,258;  VII,  109 

Use  of VII,  1 45-161 

Used  on  Locomotives VII,  153 
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Tools  Used  on  Trains VII,  155 

"      Value  of— in  Hands  of  Employes VII,  187 

Top  Door  Hail— Illustration,  Plate  tl I,  116-117 

"    Face  Plate  Guide— Illustration,  Plate  II 1, 116-117 

"    of  Heater — Illustration.  Plate  II 1, 116-117 

"    Plate  Body  Bolster— Illustration,  Plate  III 1, 170-171 

"     Rail,  Side  Door — Illustration,  Plate  III I,  170-171 

Torch,  Use  of— for  Light IV,  168 

Torches,  Filling VII,  205 

T,  or  Nigger  Head— Illustration,  Plate  I I,  58-59 

Torpedoes,  Use  of IV,  272,  273,  341-343,  352,  360,  404 

Torque I,  412,  446-448,  473-476 

Tourist  Tickets V,  92,  107 

—English V,  239 

Towel  Holder— Illustration,  Plate  II I,  116-117 

Bracket— Illustration,  Plate  II 1, 116-117 

Tower  Lift I,  256 

Town  Bonds Ill,     16 

Townships,  Vouchers  in  Favor  of Vll,  435 

Track I,  223 

Accounts 111,206,  284;  VII,  111 

Action  of  Frost  on VII,  220 

Alignment  of Ill,  334 

"       Appliances II,  212 

Evolution  of Ill,  174,  199,  200 

"       Articles  Found  on .Ill,  270 

"       Ballasting II,  221 

Bolt— Ilhistration Ill,  323 

"       Camden  &  Amboy  Railroad,  A.  D.  1837— Illustration 

Ill,  216 

Railroad— Rails  Laid    on   Piling, 
Through  Marshes,  A.  I).  1837 

—Illustration IJI.  219 

Care  of 111,206-271 

Center  Bound Ill,  217 

Chicago  &  North-Western  Railway— Gravel  Ballast— 

—Illustration Ill,  353 

Clearing— of  Snow 111,285,  289 

"       Construction  of Ill,  206-238 

u  —Principles  Governing Ill,  195,  196 

"       Curved — Counteraction  of  Centrifugal  Force  on  . 

111,187,  188 

"       Curvature  of— Its  Effect  on  Cost  of  Operation. . .  III.  393 

"       Defects  in— Reporting IV,  381 

Depressed I,  246 

Details Ill,  301-347 

Development  of  the Ill,  190 

"       Double— Movement  of  Trains  on IV,  80,    81 

Drill— Illustration Ill,  330 

"       (Dust)  Sprinkler,  A.  D.  1851— IHustra t ion III.  240 
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Track,  Effect  of— on  Cost  of  Maintenance Ill,  399,  400 

u       "      "  Movement  of  Trains IV,  364 

"  Speed  on X,  167 

Elasticity  of Ill,  179 

"  — How  Increased Ill,  369 

Employes,  Rules  Governing Ill,  260-271 

Expenses, Chargeable  to  Traffic III.  285-292 

u         Classification  of III.  287.  288 

"         Items  of— Their  Relation    to    Total  Track 

Expenses Ill,  491 

Fastenings Ill,  328-334,  341 

Fixtures,  Shipping VII,  191 

Force,  Rules  and  .Regulations  Governing II,    14 

Foremen Ill,  310,  311 

Returns  of VJI,  324,  325 

Use  of  Signals  by IV,  342 

Gauge IV,  211 

"      —Illustration Ill,  331 

Illumination  of— at  Night I,  112 

Improvements  in Ill,  323.  324 

Improving— Points  to  Be  Considered Ill,  186,  187 

Inspection  Car— Illustra lion I,  148 

of 111,248,249 

Invention  of Ill,  175 

Inventory VII,  344-346 

—Its  Construction  and  Evolution Ill,  174-205 

Jack— Illustration III,  332 

Joints Ill,  334-347 

Labor,  Cost  of— Comparison  of VII,  375 

Items  of— Their  Relation  to  Each  Other. .  ..Ill,  491 

Laying Ill,  207,  209-211 

Gangs Ill,  209 

Level— Illustration Ill,  329 

Lining Ill,  217,  218 

Main— "Meaning  of  Term IV,  319 

Maintenance  of Ill,  206,  238-300 

"  —in  England Ill,  307-309 

u      "France 111,309,310 

"  —Supplies  Required  for VII,  100 

Material,  Care  of VII,  106  113 

Charging VlI,324-326 

Inspection  of VII,  110.  Ill 

Inspectors  of •. VJI,    94 

Keeping  Down  Supply  of VII,    78 

—Preparing  for  Sunday  Work Ill,  241 

Shipping VII,  191 

Use  of VII,  106-113 

Metal— A.  D.  1889— Illustrations Ill,  314-319 

"    —Advantages  of II  I,  380 

"    —Midland  Railway,  A,D.  m$— Illustration . .Ill,  312 
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Track,  Metal— Queensland,  A.  D.  1889— Illustration Ill,  312 

Moorings  of Ill,  328 

Moving— During  the  Week Ill,  246,  247 

—on  Sunday 111,245,  246 

Narrow  Gauge I,  275 

Number  of  Ties  Per  Mile  of Ill,  350 

Obstructions  to— by  Accidents IV,  377,  378 

—Reporting IV,  361 

of  American  Railways Ill,  185 

Officials II,  277 

Old— Moving II 1,  244 

Pennsylvania  Railroad— Illustration* Ill,  356-358,  361 

Preparing— for  Sunday  Work Ill,  244,  245 

Prevention  of  Access  to IV,  121 

Protecting— When  Under  Repair IV,  381 

Protection  of— from  Snow Ill,  302-305 

Quadruple— Movement  of  Trains  on IV,    80 

Quantity  of  Material  Required  to  Lay  One  Mile  of . . . 

Ill,  495 

Railway— Advent  of I,  294 

—Electric I,  462,  463 

—First  Use  of Ill,  126 

Raising Ill,  216 

Relation  of— to  Traffic ...111,181-187 

Renewing III.  239,  240 

Repair  of— Supplies  Required  for VII,  106 

Right  of IV,  353 

Saw— Illustration Ill,  333 

Section  of— New  South  Wales— Illustration Ill,  354 

Side  Door— Illustration,  Plate  III 1, 170-171 

"     —Meaning  of  Term IV,  320,  321 

Signals IV,  495-504 

— Illustrations IV,  500-504 

Single— Movement  of  Trains  on IV,    80 

Spike— Illustration Ill,  320 

Spur-Meaning  of  Term IV,  321 

Stability  of I,  233 

Standard— of  Different  Railways Ill,  178 

Status  of— in  1846-47 1,    36 

Straight— Necessity  of I,    30 

Supervision  of 11,136,211,  212 

Supervisor  of II,  138 

Supplies,  Accounting  for ..VII,  269 

Ordering VII,  106,  107 

Tamping  111,216,  217 

Tank  ... I,  106 

Third— Meaning  of  Term IV,  322 

•  "     —Rules  Governing IV,  375,  376 

Time  (and  Distribution)  Book VII,  373-375 

Tools Ill,  257,  258 
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Track,  Treble— Movement  of  Trains  on IV^O 

"       Variations  of II     27 

Watchmen Ill,  248,  285 

Cost  of in,  289 

Wire  System IV,  176 

"       Y IV,  324 

Tracks,  Arrangement  of— at  Supply  Depots VII,  190 

Erecting I,  255,  265 

in  Boiler  Shop I,  255 

"  Erecting  Shop 1,261,  2G2 

"  Machine  and  Erecting  Shop I,  254 

"       Joint  Use  of — by  Two  or  More  Companies II,    46 

Kepair I,  268,  269,  275 

Requisitions  for  Material  for VII,    78 

Side— Charges  for  Use  of Ill,  407 

"        Switching 1,250 

"Tracklaying  and  Surfacing" VII.  466 

Trackmen.  Disposition  of  Articles  Used  by VII,  298 

"          Money  Collected  by— Account  Various  Persons.. . 

VII,  421,  422 

Tools  of Ill,  285 

Trackwalkers Ill,  248 

Traction,  Electric  and  Steam— Comparison  of  Advantages  of 

1,515,  516 

—for  General  Railway  Purposes. . .  .1,  507-514 

—History  of I,  619-522 

—Possibilities  and  Limitations  of I,  395 

"         Purposes.  Motor  Used  for I,  474 

Tractive  Power,  Locomotive— How  Secured I.    64 

Trade,  Competition  of I.  127 

14      Ethics  of VIII.    19 

u      Interference  with— Result  of VIII,    20 

Relation  of  Railroads  to V1I1,  7,  213 

"      Value  of  Education  to I,  129 

Tradesmen ...1,264 

Traffic  Accounts IX,  341 

Auditing 11,248,249 

Posting X,    68 

Adaptation  of  Equipment  to 111.168,169 

"        Baggage V,  51-65 

—Classification  of V,  462 

"         —Comparison  of.  with  Freight  Traffic 

V,  480,  481 

—Handling V,    79 

Balances IX,  367 

Drafts  for X,  2<i7 

by  Water— How  Carried  on II,  41,    42 

"        Carriage  of— by  Owners  of  Railways II,    48 

Cheap VIII,    55 

Classes  of..  V.  354 
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Traffic,  Classification  of II,  240;  VIII,  307 

"Coaching"— in  England V,  237 

Committee II,  131 

Competitive VIII,  146 

Conditions  Attending Ill,  145 

Cost  of  Conducting Ill,  383 

Department II,  137-139,  237,  239 

Duty  of V,    70 

Devices  for  Handling VIII,  309 

Division  of VIII,  307 

Effect  of— on  Bridges Ill,  292-295 

Rails 111,278 

"       "      "Ties 111,282 

Encouragement  of  First  and  Second  Class I,  169 

Equities  of VIII,  209 

Excess  Baggage V,  454-461 

"      —Form  of  Eelease  for V,  443 

"      —Interline V,  465 

"      —Local V,  465,  466 

"      —Organization  of V,  469 

Excursion V,  108,  110 

Expenses  of VIII,  103 

Express V,  468,  517-536 ;  VI,      9 

—Expenses  Attending V,  520-528 

Fluctuations  of I,  268 

Foreign  Parcel— English V,  267 

Freight VIII,  311 

—Kinds  of VI,      7 

"       —Meaning  of  the  Term VI,      7 

"       —Necessities  of,  in  1831 ; I,    31 

"       —of  Different  Countries VI,  8-11 

"       -Returnsof X,    67 

Handling— Cost  of Ill,  409,  410 

"        — Principles  Governing IX,    35 

—Rules  Governing II,  239 

"        — Separation  of,  from  Maintenance II,    32 

High  Class VIII,    55 

How  to  Be  Considered VIII,    80 

Indivisibility  of VIII,  308 

Influence  of — on  Cost  of  Maintenance Ill,  383 

"      "      "      "  Operation Ill,  405 

u      u      «      "Expenses 111,419-421 

"  Rateson V,    29 

Inte  line II,  237 

—Auditing II,  258 

—Proportions  for  Handling II,  251 

Interstate Ill,  46 ;  VIII.  307 

Items  Chargeable  to Ill,  299,  300 

Local II,  237;  III,  410;  VIII,  307 

Manager II.  63 ;  V,  15;  VI,  1) ,    18 
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Traffic  Manager,  Duties  of ? II,  237-241 

General II,  138 

—Meaning  of  Title II,  142 

Title  of VII,  250 

Maximum VIII,  170 

Milk V,  519,  520 

Miscellaneous— English V,  247 

Needs  of— Knowledge  of V,    16 

Papers,  Preservation  of VII,  142 

Parcel V,  454-461,  468,  517-536;  V],      9 

"      —English V,  246 

"      —Expenses  Attending V,  526-528 

"     —What  It  Embraces  V,  517 

Passenger Ill,  113;  V,  13-50;  VIII,  312 

—Classes  of V,    13 

—Classification  of— English V,  244 

— Development  of V,  29,    30 

—English V,  237-245 

—Handling V,    79 

—Its  Relation  to  Railways V,    68 

—Local V,     13 

—Meetings  of  Officials  in  Charge  of,  I,  287,  288 

—Rates  for II,  250 

—Returns  of X,    67 

— Suburban : V,    13 

—Through V,    13 

Profitable IV,    57 

Rail  vay— Cessation  of II,  51,    52 

Rela  ion  of  Construction  to Ill,  169 

"    —to  Expenditures Ill,  413-426 

u  Population V,    24 

Returns IX,    45 

Daily  System  of X,  53,    54 

Monthly  System  of X,    52 

Time  and  Manner  of  Making IX,    44 

Securing VI,  108 

—by  Agents V   115 

Separation  of  Local  from  Through VIII,  307 

"    State  from  Interstate VIII,  307 

Suburban V.  40-43 

—Dangers  of V,    41 

—Suitable  Car  for 1, 177,  178 

State VIII,  307 

Third  Class— Discouragement  of,  by  Railway  Owners 

I,  169 

Through Ill,  410;  VIII,  307 

—Settlements  for Ill,  407 

Track— Expenses  Chargeable  to Ill,  285-292 

—Upon  What  Dependent II,    27 

Variations  of II,    27 
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Traffic,  Various  Classes  of  Railroad I,  168,  169 

—What  It  Will  Bear VIII,    56 

T  Rail,  Boston  &  Worcester  Railroad,  A.  D.  1850— Illustra- 
tion   Ill,  238 

"      "      Long  Island  Railroad,  A.  D.  1855— Illustration. .  .Ill,  247 

14     "      Origin  of 111,176 

"  Rails  for  Electric  Railways I,  462 

Train  Accidents.    (See  also  "Accidents") I,  333 ;  IV,    81 

Agents .V,    17 

Air  Signal 1,317,  322,  330 

"      Operations  of I,  362 

Operating  the— Instructions  to  Trainmen,  I,  376 

"    Signaling  Apparatus— Illustrations I,  385,  386 

and  Station  Service— the  Railway  School IV,    16 

Applying  Brakes  from  the I,  326 

Austrian  Imperial — Engine  Tender  of— Illustration. .  I,  118 

Average  Number  of  Cars  per. . .    I,  165 

Baggagemen V,  404-408 

"Bleeding''  a— Instructions  to  Switchmen  and  Yard- 
men   I,  376,  377 

Brake  Pipe— Illustra lion,  Plate  II 1, 116-117 

Brakes I,  380 

Breaking  into  Two  or  More  Parts — Instructions  to 

Trainmen I,  324 

Construction Ill,  209 

Dispatcher II,  199 

Duties  of IV.  88-92 

—Meaning  of  Term IV,  322 

Dispatching IV,  87,    88 

Expenses Ill,  414,  415 

Force II,  200;  III,  470 

Characteristics  of IV,  12,    18 

English IV,  442 

Hours  of  Work  of IV,    19 

Qualifications  of IV,  13,    14 

Selection  of IV,  27,    28 

The IV,  33-56 

Leaving  at  Terminals— Instructions  to  Trainmen. .  .1,  375 

Line I,  334,  336 

Air  Pressure— Standard I,  312 

"      Couplings 1,375 

"     Disabled I,  374 

Mile II,    27 

Orders IV,  358,  359 

Details  of IV,  84-86 

Forms  of IV,  465-478 

Miscellaneous IV,  376-383 

Precedence  of : IV,  395 

Repeating '. IV,  397 

Telegraphic IV,  383-400 
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Train. Origin  of  the Ill,  170 

Part  Air— Releasing  When  Moving J,  367 

Parted— Instructions  to  Engineers I,  368 

Phraseology IV,  314-324 

Pipe I,  307-310,  315.  320,  329,  330,  379 

(  Plate  I 1,58-59 

"     _ Illustrations,  1  Plate  III 1,170-171 

( 1.539-541 

"      Angle  Cock— Illustration.  Plate  III  1,  170-171 

"      Branch  Pipe  to— Illustration,  Plate  II  ...   ],  H6-1 17 

"      Cocks  iii 1,321.323,324.326 

"      Connection— Illustration,  Plate  I I,  58-59 

"       Coupling— Illustration,  Plate  III I,  170-171 

Hose— Illustration,  Plate  III I,  170-171 

"      Hose — Illustration,  Plate  I I,  58-59 

Pressure  in ....1.307,308 

Returns IV,  62-67 

Reuniting  a  Broken I.  324 

Rules,  Early— iu  Great  Britain I,  172 

*      English IV,  331-334,  340,  343-345, 

348-350,  357,  360-364,  366.  367,  374,  377-382, 
402,  403,  405-419,  421.  424.  425,  431-435.  441,  461 

"      Growth  of IV,  302-313 

"      —Object  of IV.  328 

"      —Value  of IV,  302-313 

Safety  of I,  179 

Separation  of I,  295 

*T  ain  Service" VII.  487,  520 

1    in  Service I,  233;  IV 

Attractiveness  of f IV,  14,    15 

Changes  in V,    20 

Conditions  Governing IV,      8 

Dangers  of IV.    15 

Effective IV,  62-67 

in  Great  Britain IV,  440-464 

Injuries  Growing  Out  of II,  234 

Methods  of  Improving IV.  23,    24 

Morale  of IV.  12-32 

of  American  Railways IV,    10 

Particulars  of IV,  97-105 

Practices  Characterizing IV.  20-23 

Requirements  of IV,    18 

The  Author's  Books  on IV,  9,    10 

Signal  Pipe— Illustration,  Plate  II 1, 116-117 

Stop  Cock— Illustration,  Plate  II 1, 116-117 

Signals IV,  246 

Rules  Governing IV,  344-346 

Sliding.  The I,  312 

Staff— Meaning  of  Term IV,  315 

Starting  a I,  113 
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Train, Statistics IV,  62-67 

"       Stopping — in  Emergency I,  320 

"Train  Supplies  and  Expenses" VII,  487-520 

Train  Supplies,  Care  of VII,  184-188 

Disbursement  of VII,  308,  309 

Storage  of VII,  18-1-188 

Two  or  More  Engines  Coupled  to  a I,  372.  373 

Uncoupling  Engine  from I,  375 

—Use  of  the  Word IV,  352,  447 

Vestibule , I,  182,  197,  198 

Trains,  Abandoned IV,  392 

Announcement  of V,  114 

Atmospheric  Resistance  to— How  Diminished I,  198 

Authority  of  Conductors  Over IV,  402,  403 

Average  Speed  of X,  165 

Baggage  of V,  409-412 

Ballast IV,  374 

Carriage  of  Signals  by IV,  369,  370 

Cash  Collections  on IX,  112,  113 

Changing  Time  of ...V,    20 

Checking  Speed  of I,  317,  318 

Circus— Waybilling VI,  138 

Classes  of IV,  317 

Classification  of IV,  352,  353 

Collision  of IV,  123,  124 

Company's  Property  Carried  by IV,  406 

Consolidation  of IV,  368 

Construction — Meaning  of  Term IV,  317 

—Rules  Governing  IV,  372-375 

Control  of— by  Brakes I,  294 

Cost  of  Movement  of Ill,  414 

Delayed IV,  358,  368,  376,  403,  404,  415 

Detention  of— Reporting IV,  381 

Differences  in  Weight  of X,  165 

Disabled IV.  358 

Dispatching— by  Telegraph— Forms  Used IV,  465-478 

Disposition  of  A  rticles  Used  on VII,  298 

Early  Devices  for  Moving Ill,  120,  121 

Extra IV,  352.  353 

"    —Meaning  of  Term IV,  317 

Freight— Charges  for  Baggage  Carried  on V,  511 

— Charging I,  371 

—Collection  of  Fares  on V,  151-156 

—in  Great  Britain I,    63 

—Operation  of IX,  100 

— Passenger  Fares  Collected  on VI,  317 

—Passengers  on V,  150-156 

— Releasing  Brakes  on I,  367 

—Speed  of I  31;  VI,  10,    11 

—Testing  Brakes  on , I,  363 
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Trains.  Goods-^in  Great  Britain I,    63 

"     —Meaning  of  Term IV,  447 

Grade  of— Meaning  of  Term IV,  318 

Grades  of IV,    76 

"       Handling — Instructions  to  Engineers 1,366,  367 

"       Heavy — Use  of  Vacuum  Brake  on I.  300 

"       Held  Between  Stations IV,  371 

"       How  Signals  Are  Displayed  on — Under  the  American 

Standard— Illustrations IV,  481-494 

Identification  of— at  Meeting  Points IV,  365 

in  Europe— How  Made  Up 1,202,203 

u       Inspection  of— by  Conductors IV,  409-411 

Jar  of— Effect  on  Bridges  and  Culverts III.  293 

"       Limited— Meaning  of  Term IV,  322 

"       Local— Quality  of  Baggage  Carried  on V,  411,  412 

u       Making  Up I,  324;  IV,  432,  434 

"  "•          "  —Instructions  to  Car  Inspectors. .  .1,  330,  331 

"  "  Enginemen 1,317 

"Trainmen 1,321-323 

"       Mail— Speed  of IV,  376 

Manipulation  of II,  200 

"       Marshalling IV,  94-96 

"       Methods  of  Heating— in  Europe V.  232-236 

That  Govern IV,  312 

Movement  of IV.  353-371 

"  —by  Telegraph IV,  78, 

83-92,  291,  292,  383-400 
"  "  — Meaning  of  Term. .. 

IV,  319 

"  —How  Expedited IV,  80-96 

"  "  — Importance  of  Signals  in IV,  256 

"  "  "  —Rules  Governing IV,  325-439 

Nomenclature  of IV,  314 

"       Numbers  of Ill,  414;  IV,    76 

Officer  Having  Control  of V,  15,    16 

Operations  of— Vicissitudes  Attending IV,    18 

"       Orders  for  Supplies  Used  on VII.    65 

"    Tools  Used  Upon VII,  155 

"       Parting IV,  356,  357 

"       Passenger I,    66 

—Carriage  of  Property  on V,  297,  298 

—Express  and  Freight  Cars  in IV,  379 

—Instructions  to  Engineers 1, 368,  369 

—Rates  for II,  250 

"       Protection  of IV,  355,  356,  359-365 

"  "—by  Signals,  in  Great  Britain I,  171 

"  —from  Collisions IV,  293-301 

"      Fire IV,363 

"  —The  Staff  System  IV,  92-94 

"       Punctuality  of— in  Starting IV,  81,    82 
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Trains,  Pushing  IV,  379 

Record  of  Movements  of IV,  395 

Regular IV,  76,  352 

—Meaning  of  Term IV,  319 

Regularity  of  Movements  of IV,    82 

Regulation  of IV,  71-79 

Relative  Importance  of IV,    77 

Rights  of IV,77,    78 

Rough  Handling  of I,  379 

Running IV,  378 

Rules  and  Regulations  Governing II,    14 

Safety  Implements  Carried  on IV,  120 

of IV,  405 

Signal  Appliances  on IV,  403,  404 

Special IV,    78 

— Meaning  of  Term IV,  321 

Speed  of I,  249,295;III,  135;  IV,  103 

"      "—Effect  on  Rails 111,276 

"      "  —in  England I,  170 

"      "    Spain 1,174 

"  —Its  Relation  to  Earnings IV,  104 

— Tendency  to  Increase I,  310 

"      "    Suburban — Requirements  of I,    67 

Staple IV,  73,    74 

Starting IV,  379,  409,  423 

Stopping IV,  378,  409,  422 

Suburban V,  41,    42 

—Baggage  of V,  409 

Switching IV,  94-96 

Table  of IV,  71-75 

Time  Interval  Between IV,  353,  354 

Through— Meaning  of  Term IV,  322 

Value  of  Information  in  Regard  to IV,    11 

Vestibuled I,  203,  204 

Wants  of V,  419 

Way— Meaning  of  Term IV,  323 

Weight  of I,  -295 

"         "—Effect  on  Bridges  and  Culverts Ill,  293 

"         "          "        "Movement IV,  364 

Wild IV,    78 

"    —Meaning  of  Term IV,  324 

Wiring-for  Electricity IV,  177 

Work IV,  359 

Trainboy,  The.    (See  also  "Xewsboy") V,  418-423 

Training,  Early II,    81 

Trainmaster II,  138 

Trainmen,  Apportionment  of  Wages  of VII,  510 

Authority  Over IV,  380 

Changes  Among IV,  257 

Construction Ill,  209 
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Trainmen,  Duties  of IV,  14,  400,  401 ;  IX,P120 

"        "  — in  America IV,    17 

Examinations  of IV,  304,  305,  329 

Freight— Duties  of IV,  409-415 

General  Instructions  to I,  321-328 

Instructions  to I,  369-376 

Keeping  Time  of VII,  367 

Phrases  Used  by IV,  314 

Requirements  of IV,    14 

Responsibilities  of IV,    16 

Use  of  Uniforms  by IV,  20,  409 

Watchfulness  of IV,  307,  308 

Tram  Rail,  Surrey  Railway,  A.  D.  1803— Illustration m,  183 

"          u     with  Stone  Supports,  Upon  Which  Trevithick's 

First  Locomotive  Ran— Illustration Ill,  186 

"      Roads 111,111 

Tramway,  Electric— Lugano,  Switzerland I,  505,  506 

Tramways Ill,  178 

Transfer  Cable I,  254 

Lines V,  205 

of  Raw  Material I,  275,  276 

"          "  Stock,  Form  of Ill,    90 

"         Statement  of IX,  257 

"         Table I,  264,  272 

Transferring  Cars VI,  222,  223 

Transformer I,  422 

Alternating  Current 1,  423.  424 

—Windings  of  ......1,422,  423 

Raising  (375  Kilowatt)— Illustration I,  422 

Rotary  (400  Kilowatt)— Illustration I,  424 

at  Buffalo— Illustration I,  502 

"        (500 -Horsepower) — Niagara    Power 

House — Illustration I,  501 

Trans  ormers I,  487,  488 

Lowering I,  427,  451,  452 

Raising 1,  451,  452 

Rotary I,  427,  440.  451,  452 

Transmission I,  412-427 

Alternating  Current— High  Tension I,  451 

Circuits I,  396,  449 

Cost  of I,  430 

Line I,  439 

Mechanical 1,425 

of  Power 1,387,388 

Superiority  of  the  Alternating  Current  Sys- 
tem for I,  441 

Variations  in I,  431 

Transom  Bars,  Truck  Bolster—  Illustration,  Plate  III.  .1, 170-171 
Center  Bearing  Pillar,  Kody—JllHHtrulion,  Plate  II 

. ....1,116-117 
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Transom  Center  Brake— Illustration,  Plate  IT. 1, 116-117 

"        Chafing  Plate— Illustration,  Plate  II I,  116-117 

"        Corner  Plate— Illustration,  Plate  II 1,116-117 

"        Middle— Illustration,  Plate  II. 1, 116-117 

"        Outside— Illustration,  Plate  II 1, 116-117 

"        Pillar,  Body— Intermediate— Illustration,  Plate  II 

1,116-117 

"         "      —Outside— Illustration,  Plate  II.  1, 116-117 

"        Plate,  Middle— Illustration,  Plate  II I,  116-117 

"     Outside— Illustration,  Plate  II 1, 116-117 

"         Post— Illustration,  Plate  III I,  170-171 

"        Truss  Rod— Illustration,  Plate  II I,  116-117 

"        "     Seat— Illustration.  Plate  II. 1, 116-117 

"    Washer—  Illustration,  Plate  II. ....  1, 116-117 

Transoms,  Cross I,  213 

Transportation.    (See  also  "Carriage.") 

—A  Commodity VIII,    71 

— A  Matter  of  Emulation VI,    73 

Beginning  and  Growth  of XI,  iii,  iv 

Companies,  Revenue,  of I,  159 

Cost  of VIII,  31,95, 103,  104 

Conducting VII,  485-495,  518-528 

Continuation  of  Primitive  Methods  of. .  .XI,  149 

Cost  of— Upon  What  Dependent I,  392 

Evolution  of 1,159;  III,  109 

Forms  Among  the  Phoenicians XI,  117 

Fundamental  Problem  in  I,  392 

Government  Requests  for V,  144-146 

Inventors  of XI,  155 

Methods  of I,  201 

"  Transportation  of  Men  " VII,  467 

"  Transportation  of  Material" VII,  466 

Transportation,  Origin  and  Evolution  of XI 

Principles  of VIII,    73 

Necessities  of— in  the  United  States I,    44 

Railway— Details  of I,  201 

Relation  of  Community VIII,  173 

u  Electricity  to 1,392-396 

Superintendent  of VI,    57 

Varied  Character  of VIII,    49 

Water— How  Carried  on 11,41,    42 

"     — Laws  Governing 11,47,    48 

Trans-Shipment,  Charges  for IX,    61 

Transverse  Plates I,  108 

Trap  Door  Platform— Illustration,  Plate  II 1, 116-117 

Traps,  Avoidance  of— in  Piping I.  380,  381 

Travel,  Appliances  of V,    33 

Classes  of 1,202,  203 

"       Comforts  of I,  147,  148 

Modern I,  148 
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Travel,  Peculiarities  of— in  Different  Countries 1*202 

u       Piston I,  332,  336 

—Illustrations I,  353,  359 

"      —Its  Effect  on  B*aking  Power I,  356-361 

Luxuries  tf I,  148;  V,    31 

"Traveler,"    1832— First  Distinctive  Freight  Engine— Illus- 
tration  I,    38 

Traveler,  Overhead I,  246 

Travelers,  Commercial— Baggage  Tickets  for V,  471 

"          Rivalry  Among — in  America I,  202 

Traveling  Auditors ." IX,  271-292 

Authority  of VI,  316 

"          Communications  of IX,  222,  223 

Co-Operation  of IX,  240.  241,  247 

*  Duties  of,  VII, 433;  IX,  37, 42, 43, 54, 56, 57, 
61,  62,  68,  77,  86,  90.  93,  99,  116,  120- 
123,  125,  127.  133.  136,  143,  144,  146, 
147,  152,  153,  166,  168,  173,  186,  190. 
191,  195,  197,  200-204,  211,  224,  225^ 
236r240,  246,  251,  253-261.  271-292,  432 
Duty  of— in  Regard  to  Old  Papers.  .VII.  142 

Examinations  of. IX,  284-286 

General— Duties  of IX,  276,  277 

Influence  of IX,  223,  224 

Qualifications  of IX,  147,  148 

Reports  of IX,  277-283,  287,  288 

Cranes I,  253,  255,  257,  260,  261,  264 

Freight  Agent II,  139 

Inspectors,  English JI,  207 

Night I,  190,  191 

Passenger  Agent II,  139 

Tray.  Drip— Illustration,  Plate  II 1, 116-117 

Tread  Board— Illustration,  Plate  II 1,116-117 

"       Wheel I,  304,  305 

"       —Illustration,  Plate  III 1, 170-171 

Treasurer II,  63, 131, 138,  287 

Conservatism  of II,  194 

Drafts  Drawn  on X,  272-275 

Duties  of II,  186-197;  X,  257-290 

—Meaning  of  Title II,  141 

Power  of II,  192 

Routine  Work  of II,  189 

Staff  of X,  259 

Title  of VII,  249;  X,  258,  259 

Trea  ury,  Auditor  of  the II,  292 

Department.  Conduct  of II,  193 

Reconveying  Money  into  the X,  283 

Secretary  of  the II,  292,  293 

Treenails Ill,  197 

Trees,  Protection  of  Track  by Ill,  303 
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Trespassers Ill,  267;  IV,  128,P130 

Trespassing,  in  Great  Britain IV,  446 

Trestles Ill,  129 

Trevithick *. 1,16,23,58;  III,  125 

"          Invention  of XI,  511 

"         Result  of  Discoveries  by I,    19 

Trevithick's  Locomotive,  1803 1,20,  21,    41 

"    —Illustration I,     20 

Tribe,  Religion  of XI,    41 

Unit  of XI,     27 

Tribes,  Intercourse  Between .XI,    71 

Trimming 111,208,  209 

Trimmings,  Boiler I,  285 

Cab I,  286 

Engine I,  286 

Triple  Valve I,  307,  308,  320,  324,  336,  538 

Illustrations     \  Plate  n   1,116-117 

—Illustrations,  ^  pla(e  m ^  170_m 

Blow,  Stopping I,  374,  375 

Blowing — lnstructions«to  Trainmen 1,  374,  375 

Defective I,  371 

Draining  the 1,329,  330 

Exhaust I,  327 

for  Driver  Brakes— Illustration I,  539 

Law  Governing « I,  346 

Operations  of I,  337-346 

Pipe  to— Illustration,  Plate  II I,  116-117 

Plain I,  373 

"    Automatic 1,340-344 

"          —Illustrations I,  325,  341 

Quick  Action 1,343-346 

"        —Illustration I,  344 

—Result  of  Defective I,  365 

Valves,  Cleaning — Instructions  to  Car  Inspectors.... 

I,  331,  332 

Draining I,  332 

Effect  of  Quick  Action  on I,  369 

Repairing I,  382 

Triplicate  Order  System  of  Telegraphic  Dispatching . .  I V,  83,    84 

Trireme ." XI,  108 

Tritsechmes XI,    87 

Troglodytes XI,    66 

Trojan  War,  Vessels  in  Time  of XI,  151 

Trolley  Circuit  Supplied  by  Feeders— Illustration I,  433 

Divided  into  Sections— Illustration I,  433 

Line I,  488 

"     Double I,  445 

*     High  Tension I,  452,  45:5 

—Meaning  of  Term IV,  315 

System I,  463,  464 
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Trolley  Wire,  Nantasket  Road—  Illustration  ...............  I,  493 

Wires  ............................................  I,  488 

"      Pressure  Between  ..........................  I,  437 

Trolleys  .............................................  I,  260,  275 

Trough,  of  Steel  Beams  .....................  .  .............  I,  464 

Troy.  Siege  of  ..........................................  XI,    88 

Truck,  American  Bogie—  Side  View  of—  Illustration  ------  1,    66 

"          Locomotive—  Side  View  of—  Illustration  ,1,    68 
Standard  Freight  Car—  Illust  ration,    Plate 

III.  ........  I,  170-171 

"   —Plan    of—Illustra. 

tion  ............  I,  180 

M  —  S  e  c  t  i  o  n  Showing 
Body  and  Truck 
Bolsters  —  Illus- 
tration .........  I   179 

"      Axle  Collar—  Illustration  .........................  I,    65 

"       Baltimore  &  Ohio  Railroad—  Illustration  ...........  I,  512 

u       Bogie  .......................................  Ill,  145,  149 

"    —Advantages  of  ..........................  .Ill,  114 


Chafing  Plate—  Illustration,  Plate  II..  .  .1,  116-117 

Center  Plate—  Illustnttion.  Plate  III.  .  .  .1,  170-171 

Plate—  Illustration,  Plate  III  ...........  I,  170-171 

Side  Bearing-  Illustration,  Plate  III.  .  .],  170-171 
Spring  P\&te-nivstration,  Plate  III.  .  .  .1,  170-171 

Strut—  Illustration,  Plate  III  ...........  I,  170-171 

Transom  Bars—  Illustration,  Plate  III..  1,  170-171 
Bolsters  ...........................................  I,  213 

Brake—  Illustration,  Plate  I  ......................  I,  58-59 

"      Lever—  Illustration,  Plate  II  ............  1,  116-117 

Center  Casting—  Illustration,  Plate  I  .............  I,  58-59 

"       Pin  —  Illustration  .........................  I,    65 

Plate—  Illustra  tion,  Plate  II.  ...........  1,  116-117 

Column—  Illustration,  Plate  III  ................  1,  170-171 

Guide—  Illustration,  Plate  III  .........  1,  170-171 

Engine—  Illustration,  Plate  I  ....................  I,  58-59 

for  Electric  Locomotive  —  Illustration  .............  I,  513 

"  Motor  Cars  of  Suburban  Railroads—  Illustration,!,  468 
Frame  —  Illustration  .....................  .  .........  I,     60 

"      End  Piece  of—  Illustration,  Plate  II.  .....  1,  116-117 

Gear,  Connecting  Rod  to—  lUuHtrutioit.  Plate  II,!,  116-117 
Lever,  Dead—  Illustration,  Plate  II.  ............  1,  116-117 

Fulcrum—  Illustration,  Plate  II  .........  1,  116-117 

«       Live—  Illustration,  Plate  II  .............  1,  116-117 

Levers,  Dead  ..................................  I.  329,  332 

"        Live  .  .  ....................................  I,  332 

Logging—  American—  Illustration  .................  I,  154 

of  Electric  Motor  Cars  ............................  I,  468 
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Truck,  Passenger— Austrian  Railway— Illustration I,  229 

Side  Bearing— Illustration,  Plate  II 1, 116-117 

"       Slewing  of 1,379 

"       Spring  Engine— Illustration,  Plate  I I,  58-59 

"       Steel  Bogie— Illustration I   229 

"       Swiveling  or  Bogie I     51 

"       Transom  of— Stress  on I   468 

"       Timber . .  I   332 


Timbers,  Tracks  for  Handling— on  Push  Cars 

Wheels — Illustration 

with  Motors  and  Controller,  Brooklyn  Bridge  Motor 


275 
60 


Rod  Anchor  Iron— Illustration,  Plate  II 

"         "   ,  Body— Illustration.  Plate  II 

"        "      Brake  Beam— Illustration.  Plate  III . . 


Cars — Illustration   ...    I    467 

"          "          "        Geared  to  Axles— Illustration I    487 

Trucks I   429 

Car— Axles  of I   4(58 

Cattle— Use  of,  for  Passengers I 

— Device  for  ( 'hanging  from  Narrow  Gauge  to  Wide 

Gauge,  and  Vice  Versa— Illustration 1    203 

"        Engine    I 

Handling T   275 

Number  of  Brakes  Used  on I,  313   314 

Removing 1    244 

Trumpet I     55 

Trunks  and  Their  Owners V,  399-403 

Truss  Plank— Illustration,  Plate  II 1. 116-117 

Cap— Illustration,  Plate  II  1, 113-117 

,116-117 
,116-117 
,  170-171 
Hog  Chain  or  Overhang — Illustration  Plat    II. . 

116-117 
170-171 
116-117 
116-117 
116-117 

Rods I,  210 

Trusses,  Roof I,  253,  256 

Trustees,  Mortgage Ill,    94 

u         Remuneration  of 111,425 

Sinking  Fund 111,102;  VII,  449-452 

Tube  Sheet— Illustration.  Plate  I I,  58-59 

"      Testing  Machinery I,  262 

Tubes,  Boiler I,    71 

—Machinery  for  Cleaning 1,261 

—Number of I,    73 

"       —Size  of I,    73 

"       Wrought-Iron I,    96 

Tumbling  Shaft—  Illustration,  Plate  I I,  58-50 

"      Arm— Illustration.  Plate  I I,  58-59 

"      Lever—  Ilhistration,  Plate  I I,  58-59 


Longitudinal — Illustration.  Plate  III. ...'., 

Seat,  Transom— Illustration.  Plate  II 

Transom — Illustration.  Plate  II 

Washer,  Transom— Illustration,  Plate  II. . 
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Tumbling  Shafts  .........................................  I,  286 

Tunis—  Its  Primitive  Associations  and  Means  of  Carriage  ____ 

..........................................  XI,  334-341 

"      Primitive  Carriage  In—  Illustrations  .........  XI.  334-341 

Tunnel,  Baltimore  &  Ohio  Railroad—  Use  of  Electricity  in  .  . 

.............................................  1,  404.  496-498 

"  Tunnels  "  ............................................  VII,  467 

Tunnels.  Construction  of—  in  America  .     ..........  111,188.189 

Drainage  of  ...............................  III.  2-2(.:,  227 

"        Effect  of  —  on  Cost  of  Operation  ................  Ill,  394 

Trains  Entering  ...........................  IV.  376.  377 

Ventilation  of  ...................  :  ........  Ill,  188.  189 

Turkestan  .............................................  Ill,    20 

Portable  Railroads  in  ..........................  I,  223 

Turkey—  Its  Primitive  Associations  and  'Means  of  Carriage 

......................  ...................  XI.  316-327 

"       —Primitive  Carriage  in—  Illustrations  .......  XI.  316-327 

Turkish  Box  Car—  Illustration  ...........................  I,  182 

Turn  a  Switch—  Meaning  of  Term  ......................  IV,  322 


"          "        Block—  Illustration,  Plate  III  ............  1.170-171 

tt     Buckles  ..............................  ..............  I,  332 

Turner  ................................................  XI,    28 

Turning,  Tools  for  .......................................  I,  243 

Turnout  Frog—  Illustration  .............................  III.  366 

Turnouts    .............................    ...I,  223;  III,  229-232 

on  Curves  ....................................  Ill,  234 

Turntable—  Illustration  ................................  Ill,  370 

Turntables  ....................  .............  I,  173,  i!38,  246,  275 

Turret,  Steam  —  Illustration,  Plate  1  ....................  1,  58-59 

Twin  Goods  Engine,  Neilson's—  Scotland—  Illustration  ----  1,  125 

Two-Phase  Alternating  Current  Generator  (650  Kilowatt) 

—Illustration  ............................  I,  500 

"  System.    .....................................  1,425 

Tyndall  ...............................................  Ill,  356 

Tyre  ...............................................  XI,  123,  132 

"     Siege  of  ..........................................  XI,  124 


Ulysses XI,  83,  91, 100,  152 

Unclaimed  Baggage V.  441,  442 

Disposition  of V,  342-346 

Freight .' V,  344,  346 

Unco  pling  and  Coupling— Instructions  to  Trainmen I,  370 

Drawbars I,  370 

Lever— Illustration  Plate  II. I,  116-117 

Rod— Illustration.  Plate  II 1, 116-117 

Shaft— Illustration,  Plate  II. I,  116-117 

Undercharges.  Freight— Detection  of IX,  58.    59 
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Underground  Systems,  for  Collecting  Current I,  466 

Undertakers,  Fees  of II,  232 

Railways  Acting  as V,  139-144 

Uniform  Braking I,  361 

"        Classification,  Impracticability  of VI,  35-37 

—Its  Effect  on  Commercial  Interests 

VI,    34 

Pressure I,  432,  433 

Device  for  Maintaining I,  309 

Uniformity  in  Accounts X,  38-44 

"  Car  Construction VI,    50 

"  Classification.. VI,  26,  30-37 

of  Wages II.    28 

The  Stickler  for VI,    41 

of  Work  and  Compensation II,    35 

Uniforms.  Rules  Governing— in  England IV,  454-456 

Use  of— by  Trainmen IV.    20 

Wearing IV,  409 

—in  Great  Britain IV,  444 

Union  Pacific  Railway Ill,  361 

Passenger  Railway— Use  of  Electricity  on 1,  520,  521 

Unions,  Growth  of— Among  Railway  Employes II,    59 

Labor 11,52,    53 

"      — Breaking  of  Contracts  by II,    38 

—Disfavor  of II.    38 

"       —Government  of 11,38.    39 

—in  Great  Britain II,    37 

Railway II,    95 

Unit  of  Service VIII,    70 

"     "    Value Ill,      8 

"     Size  of— in  a  Power  Station I,  454 

Units,  Division  of  Station  into I,  435 

Electrical I,  401,  402 

United  Kingdom,  Baggage  Allowed  in V,  289 

*4          Storage  Charges  in V,  425 

Method  of  Handling  Baggage  in V,  384 

"  "         Responsibility  for  Baggage  in V,  308 

United  States XI,    45 

Army II,  120.  121 

Baggage  Allowed  in V,  288,  290-292 

Storage  Charges  in V,  425 

Caboose  Car  in I,  199 

Car  Manufacturers  in 1,  196 

Carrying  Capacity  of  Cars  in VI.  51.    52 

Checking  Baggage  in V,  53-56 

Construction  of  Railway  Equipment  in I,  141 

Classifications  for  Different  Sections  of. .  .VI,    34 

Economy  of  Operating  Railways  in II,  25.    26 

Engines  Used  in I,  164 

Experience  of— in  Regard  to  Money Ill,    19 
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United  States,  Express  Service  in V,  537-551 

First  Locomotive  Put. in  Operation  in  the. .  .1,    28 

Freight  Cars  in I,  121 

Traffic  of VI.  8-11 

Gauge  Used  in  Ill,  194 

Government  Control  of  Railways  in Ill,    46 

of— On  What  Based II,    44 

Interline  Excess  Baggage  Traffic  in V,  487.  488 

—Its  Primitive  Associations  and  Means  of  Car- 
riage   XI,  379-403 

National  Museum Ill,  175 

Necessities  of  Transportation  in I,    44 

Ownership  of  Property  in XI,    45 

Passenger  Rates  in V.    25 

Primitive  Carriage  in— Illustrations. .  .XI,  379-403 

Railway  Construction  in 1,  30 ;  III,  129 

Improvements  in X,    11 

"        Management  in Ill,    57 

Operations  in II,    72 

Service  in I,  249 

Taxation  in Ill,  435  463 

Rates  Exacted  of  Express  Companies  in V,  521 

Reduction  of  Railway  Rates  in — Its  Cause. . .. 

VI.  26,  37-41 

Relief  Departments  in X,  293-325 

Responsibility  for  Baggage  in V.  308,  3C9 

Rules  Regulating  Tariffs  in VI.  43-48 

Superannuation  Funds  in II,    60 

Threatened  Dangers  to XI,    46 

Transferring  Baggage  in V,  332 

Use  of  the  Cowcatcher,  or  Pilot,  in I,    56 

Unity,  Necessity  of II,  117 

Universities,  Railway— Establishment  of II,  222 

Unloading,  Charges  for IX,    61 

Unpaid  Freight  Charges VI,  152 

Unselfishness  of  Officers  and  Employes— Its  Value II,    63 

Unskilled  Labor I,  270 

"          Laborers I,  264 

Upheavals.  Labor— Their  Effect II,    40 

"      Remedy 11,38,    39 

Upholstering,  Facilities  for I,  274 

Upholstery,  Cleaning I,  269 

Room 1,274 

Shops,  Material  at VII.  309 

Upper  Balance  Spring— Illustration,  Plate  II I  116-117 

"       Berth,  Down — Illustration.  Plate  II I 

"  "        Up — Illustration.  Plat?  II ....I 


Brake  Connecting  Rod— Illustration,  Plate  II .  .1 

Deck  Carline— Illustration,  Plate  II I 

Door  Sash— Illustra tiont  Plate  II I 
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116-117 
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Upper  Swing  Hanger  Pivot— Illustration.  Plate  II. . .  .1, 116-117 

Wainscot  Rail—  Illustration,  Plate  II 1, 116-117 

Utah  Power  Company,  Use  of  Electricity  by I,  499,  500 

Use  of  Hand  Brakes— Instructions  to  Trainmen I,  323 

Utensils,  Care  of VII,  259,  297 

Ordering VII,  298 


Vacancies,  Filling 11,75,76,    92 

Vacuum  Brake I,  299-301 

"       — Illustration I,  300 

"       Automatic I,  292 

"       Coupling — Illustration I,  308 

"       Plain I,  292 

"        Cylinder I,  292 

System  of  Heating ;IV,  159 

Value,  The  Unit  of XI,    72 

Values— Their  Effect  on  the  Classification  of  Rates VI,    27 

Valve,  Angle— Illustration,  Plate  II 1, 116-117 

"       Drip— Illustration,  Plate  II I.  1 16-117 

Balanced— Illustration,  Plate  I ; I,  58-59 

Basin— Illustration,  Plate  II. 1, 116-117 

Brake — Emergency  Position  of I,  319 

"    —Engineer's I,  309,  315,  317,  319,  320,  538 

"  —Illustration I,  349 

— Instructions     to     Enginehouse 

Foremen  and  Inspectors 1,  328 

Car  Discharge— Signal  Branch  Pipe  to — Illustration, 

Plate  II. 1.116-117 

Case,  Check— Illustration,  Plate  I I,  58-59 

"     Pump— Illustration,  Plate  I I,  58-59 

Chamber I,    93 

Check I,    79 

"      —Illustrations,  Plate  1 1, 58-59,  79,  344 

Conductor's— Illustration,  Plate  II. 1, 116-117 

—Brake I,  319 

— Branch  Pipe  to — Illustration  Plate  II. . 

' I,  116-117 

—for  Applying  Brakes— Illustration.  ..I,  540 

—Instructions  to  Trainmen I,  326 

Cover — Illustration I,    65 

44      Filling— Illustration.  Plate  II 1, 116-117 

Cut-Off  and  Relief .1,  310 

Cut-Out— Illustration,  Plate  I I,  58-59 

Discharge—  Car—  Illustration I,  386 

Emergency — Illustration  I,  344 

Engineer's 1. 305  306,  313,  334,  347-349 

"  Brake— Illustration,  Plate  I. I,  58-59 

"               "         and  Equalizing  Discharge — Oper- 
ations of 1,349-352 
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Valve,  Engineer's  Brake— and  Equalizing   Disc-barge— with 

Feed  Valve  Attachment— Illustration I,  351 

Equalizing  Brake — Engineer's — Illustration I,  539 

Feed I,  305 

Gang,  Work  in  Charge  of I,  285,  286 

Gear,  Stephensoif  s  Locomotive I,    48 

Governor  Pin I,  365 

Graduating I,  340-342 

"          — Illustrations I,  341,  344 

Holder— Illustration,  Plate  II 1, 116-117 

in  Air  Pipe,  Check— *xH«0iralMm,  Plate  II 1, 116-117 

Main  Shut-Off— Illustration,  Plate  II.. 1, 116-117 

Motion,  Air  Pump I,  308 

DirectActing I,    94 

Indirect  Acting I,    94 

Work I,  286 

Pin I,  352,  353 

Poppet— Double I,  308 

Pressure  Ketaiuing I.  336,  346,  347,  538 

—  Illustrations,  Plate  III.... 

1,170-171,327,347,  541 

—Instructions  to  Trainmen I,  327 

Reducing— Illustrations I,  386 

"Reinforce" I,  312 

Release 1,  538 

—Illustration I,  541 

"        — Auxiliary  Reservoir  —  Illustration,    Plate 

III 1, 170-171 

Relief— Illustration,  Plate  I I,  58-59 

*    —Automatic 1.310 

Graduated I,  312,  313 

Retaining I,  375 

Rod I,    94 

Rotary  1,365 

"        Disc 1,329 

Horizontal 1,308 

"       Vertical .1,  308 

Safety I,  81 ,    82 

-for  High  Speed  Brake— Illustration I,  362 

Highspeed* 1,362,363 

"        Section  of — Illustration I.    82 

Seat— Illustration,  Plate  I I,  58-59 

Seats.  Facing I,  243 

Signal— Illustration I.  386 

"       _Car— Illustration,  Plate  II 1, 116-117 

Slide I,  308 

"       —Illustrations. . I,  65.  341,  344 

"      —Defective I,  382 

"    »  Method  of  Governing  the  Action  of I,    91 

Starting I,    94 
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Valve,  Steam I,  352,P353 

"      —Illustrations,  Plate  I I,  58-59,  539 

"       Stem  —Illustrations,  Plate  1 1,58-59,     60 

Packing— Illustra tion,  Plate  I j,  68-59 

"  "        Rod— Illustration,  Plate  I I,  58-59 

"       Stems I,    90 

"       Throttle— Illustration,  Plate  I I,  58-59 

Triple 1,  307.  308,  320,  324,  335,  336,  538 


—Defective 1,371 

—Draining  the I,  329,  330 

—for  Driver  Brakes— Illustration I,  539 

— Law  Governing I,  346 

— Operations  of 

—Pipe  to— Illustration.  Plate  II 

—Plain... 


— Illustrations.  . 
Automatic    . 


—Quick  Action. 


,  337-346 
,116-117 
...I,  373 
,325,  341 
,  340-344 
,  343-34(5 

—Illustration I,  344 

"       Water— Illustration,  Plate  1 1,58-59 

Whistle  Signal— Illustration,  Plate  I I,  58-59 

"       Yoke— Illustration,  Plate  1 1,  58-59 

Valves I,  285 

Adjustment  of I,    85 

Air ;i,    95 

Brake — Conductor's I,  330 

Clean — Instructions  to  Engineers I,  365 

Engineer's I,  353,  354 

Feed I,  313 

Relief I,    95 

.  "       Safety— Illustration,  Plate  I. I,  58-59 

Setting 1,286 

"       Triple — Cleaning — Instructions  to  Car  Inspectors. . . 

I,  331,  332 

1     —Draining 1,332 

"     — Ett'ect  of  Quick  Action  on 1,369 

"      —Repairing 1,382 

Vanderbilts -. XI,    81 

Van  Etten,  E VI,    55 

Variable  Speeds I,  445 

Variation  of  Current I,  414 

Variations  in  Transmission I,  431 

"          of  Track  and  Traffic II,    27 

"Various  Persons  Accounts" VII,  319 

Various  Persons  Accounts *. VII.  417-429 

"        Bills,  Cancellation  of VII,  428,  429 

Varnishes ,111,  481,  482 

Storing VII,  293 
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Varnishes,  Use  of— by  Railways VII,  214 

Varrentrapp,  Professor VII,  169 

Varsovie- Vienna  Railroad  Car— Illustration I,  157 

Vault,  Cash— Care  of X,  270 

Vaults,  Money X,  270,  271 

Vegetables,  Carriage  of V,  519 

Vegetable  Oils,  Use  of— for  Lighting  Cars IV,  172 

Vehicles,  Beginnings  of I,  132 

Chinese— Wheels  of IV,  191 

—Comparison  of  Past  with  Present I,  164 

Decoration  of I,  197 

Devices  for  Checking  and  Moderating I,  297 

Early  Methods  of  Heating IV,  153 

Evolution  of I,  156 

for  Military  Uses I,  224 

"   Purposes  of  War I,  162 

Interchange  of— by  Railroads II,    46 

Invention  of XI,    51 

Means  of  Controlling  the  Movement  of I,  294 

Metal I,  224 

Number  of  Brakes  Used  on I,  313,  314 

of  Railroads I,  156 

Primitive— Gauge  of Ill,  190 

Use  of— by  the  Aryans 1, 159,  160 

Velocipede  Hand  Car—  Illustration I,  149 

Venezuela Ill,    15 

Vent  from  Water  Tank,  Air— Illustration,  Plate  II. . .  .1, 116-117 

"      Pipe— Illustration,  Plate  II. 1, 116-117 

Ventilating  Chimney— Illustration,  Plate  II 1, 116-117 

Ventilation I,  259,  273,  274  ;  IV.  68,    69 

of  Cars V.33-36 

u  Tunnels 111,188,189 

Ventilators I,  256,  257 


Vermont,  Railway  Taxation  in Ill,  452 

Vestibuled  Car IV,  119,  120 

Vertical  Rotary  Valve I,  308 

Vessels,  Art  of  Constructing— Evolution  of XI,    99 

Sea-Going—Perfection  of XI,  107 

Vestibule  Car,  American— Illustration I,  221 

"     in  Austria 1,204 

Germany I,  204 

116-117 
116-117 
116-117 
116-117 
116-117 
116-117 
116-117 


Dome— Illustration,  Plate  II 
Door— Illustration,  Plate  II 


Drop  Handle— Illustration,  Plate  II 

"      Hinges— Illustration,  Plate  II 

Guard  Rod— Illustration,  Plate  II 


"      Lock— Illustration,  Plate  II. . 
End  Carline— Illustration,  Plate  II . . 
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Vestibule,  Glass  in  Door— Illustration  Plate  II I,  116-117 

Hood— Illustration,  Plate  II 1,116-117 

"  Lamp — Illustration,  Plate  II 1, 116-117 

Pullman I,  198 

Train 1, 182, 197,  193 

Vestibuled  Locomotive  Tender , I,  198 

Trains I,  203,  204 

"V'Hook I,    49 

Viaducts,  Effect  of— on  Cost  of  Operation Ill,  394 

Vice-President II,  131,  285 

Vicissitudes,  of  Corporate  Service II,    60 

Victoria XI,  115 

Victorian  Baggage  and  Compartment  Passenger  Car— Illus- 
tration    I,  210 

Box  Car— Illustration I,  183 

Railway  Gondola  Car— Illustration I,  156 

"          Horse  Car— Illustration I,  195 

Sheep  Car— Illustration  I,  193 

Views,  Interchange  of— Its  Value I,  289,  290 

"Vignoles"  Eail Ill,  200 

Villages,  Vouchers  in  Favor  of VII,  435 

Virgil XI,    93 

Void  Tickets X,  133 

Volt,  Definition  of I,  401 

Voltage,  Reduction  of — on  a  Motor I,  478 

Voltmeter I,  461 

Voucher,  Special  Journal— Freight  Auditor's  Advice  of . .  VI,  307 

Vouchers II,  292 ;  VII,  434-437;  IX,  366-369 

Agents'  Relief X,  277,  280 

Approval  of VII,  437 

Ascertaining  Amount  of  Unpaid X,  84,    85 

Cancellation  of VII,  442-444;  IX,  379,  380 

Care  of X,  271,  272,  282 

Certifying X,  92,    94 

"Vouchers  Chargeable  to  Storekeepers" VII,  318,  319 

Vou  hers,  Charging IX,  368;  X,  83,    84 

Duplicates  of X,  95-97 

Errors  in VII,  435,  440 ;  IX,  368,  377 

Filing X,  96,    97 

Fraudulently  Claimed  as  Paid  by  Agents.  .IX,  217,  218 

Indorsing X,  283 

Journal X,  81,     82 

Lost VII,  440;  IX,  377 

Making X,  92,     94 

Material— Charging VII,  273 

Notations  on VII,  435,  437 

Papers  Attached  to . .  VI  1, 434, 435,  439 ;  IX,  377 ;  X,    94 

Paying VII,  435,  437-441,  444 ;  X,  94-98,  275-284 

"      —Before  Approval X,  274 

"      —to  Third  Persons X,  281,  282 
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Vouchers,  Payment  of IX.  218,  368 

u  —by  Agents IX,  180,  374-378 

Petty— Paying X,    98 

Receipting VII,  439;  IX,  376;  X,  94,  97,    98 

Reclamation IX,  131 

Register  of X.  68,  83-85 

Relief IX,  371-374,  427 

Remitting IX,  425 

Stamping VII,  440 ;  IX,  377 

Unpaid VII,  438 

Used  as  Drafts X,  27!) 

Voyage.  Sea— The  First XI,  111 

Vulcanizing III.  374 


Wages.  .1,281;  II.  13,  24,25,28,50.51,60,  69;  III,  145,  415,  418-420 

Certificates  of.    (See  also  "Time  Tickets") 

IX.  380-390;  X,  271 

*  —Payment  of IX,  390-397;  X,  286 

Charging VII,  274 

Computation  of II,  24,    25 

Deceased  Employes' X,  284 

Dissimilarity  in II,  104 

Distribution  of VII,  359 

Effect  of  Danger  on II,  101 

u      "  the  Circulating  Medium  on Ill,  19, 21-23 

Efforts  of  Labor  to  Raise II,    34 

English IV,  448-454 

Fictitious— Checks  for X,  198 

Fluctuation  of II,  106,  107 

"        for  Common  Labor 11,100,  101 

Garnished X,  284 

Garnishment  of IX,  401-403 

"        Inadequate— Their  Effect  on  Railways II,  105 

in  England X,  233,  234 

Influences  Affecting II,  98, 102,  104 
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Principles  Governing  the  Fixing  of 11,97-107 
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Wagner  Palace  Car  Company 1, 147,  196-199;  VI,    73 

Service 1,202 

Wagon,  Evolution  of XI,    52 

First  Introduction  of i,  160;  XI,    54 

Horseless XI,  521,  522 

Introduction  of XI.    52 

Peddler's— The  Railway  Car  a  Substitute  for I,  168 

Wagons,  of  Primitive  Ages I,  293 

Use  of— by  Railways VII,  211 

"    "—for  Houses XI,    6tf 

Wainscot  Panel— Illustration,  Plate  II.  1, 116-117 

Rail,  Lower— Illustration,  Plate  II 1, 116-117 

"     Upper— Illustration,  Plate  II 1, 116-117 

Wake XI,     28 

Walls,  of  Car  Repair  Shops I,  273 

"   Shop  Buildings 1,253 

War  Chariots,  Wheels  of IV,  190 

"    Department,  Transportation  for V,  144 

u    First  Vehicles  for I,  162 

44    Munitions  of I,  224 
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Waste  Paper,  Disposition  of IX,  432 

Water  Rents,  Payment  of IX,  403 

Watering  Live  Stock,  Charges  for IX,    61 
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Cock,  Hot  and  Cold- Illustration,  Plate  II 1, 116-117 

Cocks— Illustration I,    64 
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Cooler— Illustration,  Plate  II 1, 116-117 

"        Faucet— Illustration,  Plate  II 1, 116-117 

Cranes I,  247 
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Drip— Illustration,  Plate  II 1, 116-117 

Falling I,  393 

for  Cleaning  Cars I,  269 

Gauge I,    80 

"      —Illustration I,    64 

Warming  Pan I,  204 

Wash  Bowl— Illustration,  Plate  II. 1, 118-117 

Washout  Plugs— Illustration,  Plate  I I,  58-59 

Washer,  Brace  Rod— Illustration.  Plate  II 1, 116-117 

Truss  Rod— Transom— Illustration,  Plate  II  .  .1,  116-117 
Waste,  Cause  of '.  .1,  124 
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"      Record  of VII,  320,  321 

"      Use  of— by  Railways VII,  212 

Watch  Certificate,  Form  of IV,  336 
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"      —Cost  of 111,289 
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u      Pipe 1,  106 

«          "    —Illustration,  Plate  I I,  58-59 
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Scoop I,  106 

Space • I,    96 
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Water  Stored  Under  Pressure I,  298 
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"  "     Air  Veut  from — Illustration,  Plate  II 1, 116-117 
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Watt,  Alexander , VII,  162 
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*'     Abstracts  of IX,  44,    45 
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"     Auditing . .  .IX,  208 
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"       "     Insertion  of  Charges  on— Rules  Governing — VI,  134 


GENERAL  INDEX.  375 

Way  Bills,  Insertion  of  Weights  on— Rules  Governing. .  .VI,  134 
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Wear  and  Tear  ...........................................  I 
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Weighers,  of  Freight  ...................................  VI,    24 
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Manufacturers  of — Rivalry  Among IV,  220 

of  Motor  Car  Trucks 1, 468,  469 


GENERAL  INDEX.  379 

Wheels  of  War  Chariots ..IV,  190^193 

"      Paper IV,  200 

Passenger  Car— English IV,  215 
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